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Multiple housing sweeps like a new broom across 80 acres of lower Manhattan as Metropolitan Life Insurance Co.’s 
Stuyvesant Town, partial view left foreground, and Peter Cooper Village, just beyond, right, are readied for bricking in. 
11,300 apartments will be heated by a vacuum steam system supplied from district mains of the New York Steam Corp. 
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Ric-wiL, CONDUIT MAKES IT POSSIBLE TO 
INSTALL STEAM LINE UNDER BUSY STREET 


| — WHILE TRAFFIC MOVES AS USUAL 


Special flanged prefabricated units 10'6" long, 
arranged for lateral expansion, installed in tunnel. 


Bsa" 





@ Ric-wiL prefabricated insulated units enabled the 
Toledo Edison Co. to carry out a truly modern 
method of installing underground pipe, without 
the necessity of tearing up street pavement from 
curb to curb. Instead of the tremendous expense and 
crippling confusion which are often involved in 
such projects, traffic proceeded normally on busy 
Jefferson St., almost completely unaware of the 
work in progress below. From a 6 ft. square exca- 
vation at the steam main, crews augered 26” x 36” 
tunnels both ways, welded Ric-wiL pre-sealed units 
together and jacked them through to building 
basements. This is a graphic demonstration of one 
of the many reasons why the words “Ric-wiL Pre- 
fabricated Conduit” appear with such constant 
regularity on engineering specifications sheets. 


Write for descriptive Catalog No. 44. 


INSULATED PIPE CONDUIT SYSTEMS 
RIC-WIL THE RIC-WIL COMPANY: CLEVELAND, OHIO 
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A NEW FEATURE THIS MONTH 


In this issue a new feature begins—a monthly column by Tom 

Reyno'ds. Each month Mr. Reynolds will cover a variety of subjects 

among which is almost certain to be at least one of interest to you. 
Be sure to read this; it starts on page 80. 
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Dampers for the positive control of head can 
be obtained and installed in two minutes 
without tools. Operated by an adjustable chain 
through the grill, these dampers give instant 
response without the use of valves. 


MARCH, 1947, HEATING AND VENTILATING 














| 
Washington News 


{ 


| LORING F. OVERMAN 


| 





Take Time for a Change 
Labor Leaders Wary 

A Rent Formula — Maybe 
Non-Housing Limit Raised 


Among those who are not too familiar with the way 
Congress operates, there is doubtless a tendency to 
conclude that the new Republican-dominated set-up is 
to be as elephantine in its movements as is the pachy- 
derm that symbolizes the Party. Basis for such a con- 
clusion lies in the fact that nothing of great moment 
has been written into legal lore since Congress con- 
vened on January 3. No labor leglislation. No tax re- 
duction. No budget cut. Nothing more exciting than 
the announcement of certain committee appointments 
and passage by both Houses of Congress of a bill per- 
mitting alcohol plants to make syrup as well! 

It would be unfair, however, to conclude that there 
are not wheels in motion which will eventually grind 
out things of great interest to all whose welfare is 
dependent upon that of the heating, ventilating and 
air-conditioning industries. Just because a lot of 
things haven’t come out of Congress is no sign that 
nothing has gone in! 

In fact, it is doubtful if the new, streamlined and 
reduced-in-number Committees of the House and 
Senate were ever faced with such a grist of weighty 
matter. Until recently the “take a law” technique had 
been in effect throughout Congress, with more or less 
of a rubber stamp action expected in Committee ses- 
sions, and final approval by both Houses as a foregone 
conclusion. If Congress now seems to be making 
elephantine progress, it is perhaps because it remem- 
bers the most potent slogan of the 1946 elections: 
“Time for a Change.” 

This may be all to the good, for while the voters 
seemingly did authorize a “change”, there appears to 
be plenty of room for differences of opinion concern- 
ing which changes will better conditions. It is in the 
committees that these differences of opinion are 
thrashed out. Interested citizens testify. Congress- 
men and Senators listen, inquire, try out their own 
ideas on the witnesses; temper their own conclusions 
in the light of evidence presented. When the public 
hearings are over, the Committee goes into executive 
Session; endeavors to compose or compromise differ- 
ences between its own members, and eventually brings 
to the floor of the House or Senate a measure repre- 
senting the best collective judgment of its members. 

At this point other members of Congress have their 
chance to discuss and amend, which they frequently 
do, often with results disastrous to the intent of the 
measure under consideration. This is particularly true 
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when controversial measures are involved, as will be 
the case with labor leglislation, rent control, tax 
measures, the budget and similar subjects. For this 
reason, Committees considering such measures must 
come to the floor with their best efforts, and be pre- 
pared to defend them against all comers. 

Such is the situation in Washington today. Every 
Congressional committee is concerned as never before 
with culling the wheat from the chaff, for each pro- 
posal is controversial because each -represents a 
“change.” Unfortunately, each committee must con- 
cern itself not only with the merits of the measure it 
is considering, but with its political aspects. Can it 
be passed in its present form? Could enough votes be 
mustered to override a possible veto? Could it be 
modified to make it more acceptable to those whose 
votes will be needed to pass it? And by no means least 
—how many voters will be pleased? Antagonized? 

It is distasteful to many to realize that this latter 
consideration plays so important a part in slanting 
pending legislation, but after all, it was the voters who 
named the members of Congress. And it named them 
to voice the voters’ preferences. Similarly, it is prob- 
able that in business circles, management slants its 
proposals and decisions with a weather eye on what 
will please the most influential members of the Board 
of Directors. Members of Congress, too, are only 
human. 

So they are busy down in Washington, even though 
the President hasn’t been called upon to wear out 
many pens signing new legislation. Tempers have 
cooled a bit since July 3, and the “new brooms” have 
been discarded in favor of the fact-finding suction of 
a legislative vacuum cleaner. While this method may 
not raise as much dust or turn up so much rubbish, 
there are many who find cause for concern in the ap- 
parent determination of committee members not to 
deviate too far from the election line, “Time for a 
Change”. 


Labor Leaders Wary 


Comment in Washington during the closing week of 
February was to the effect that Senators weren’t fa- 
vorably impressed by their first efforts at “collective 
bargaining”, with CIO President Philip Murray and 
AFL President William Green as witnesses before the 
Senate Labor Committee. The Senators are reported 
to have inquired politely of the labor leaders concern- 
ing their suggestions to restore harmony between 
management and labor. 

Much to the surprise of the Senators, both labor 
leaders maintained stoutly that absolutely no change 
in labor laws is needed or acceptable to labor. Neither 
saw any need for any new rules concerning industry- 
wide bargaining, jurisdictional strikes or secondary 
boycotts—three points which management has said 
must be tempered to insure maximum production. Be- 
ing of the opinion that collective bargaining usually 
involved certain compromise, members of the Senate 
Labor Committee had expected at least some counter 
proposals from Labor’s top men. The fact that none 
was forthcoming did much to convince the Senators 
that management’s complaints may not be unfounded. 
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If you've got a radiant-heating job to put in, use Ray- 
duct — the steel pipe that’s specially designed for 
radiant heating. 


Made from special open-hearth steel, Rayduct is so 
ductile that you can easily bend it cold. It’s pipe that’s 
easy to weld, too. 


Rayduct comes in sizes from 12 in. to 3 in., and in 
uniform 21 ft lengths, plus or minus 1 in. It's identified 
by a gold stripe running the length of the pipe. High in 
cost? Far from it! With all its advantages in radiant- 
heating installations, tough, cold-bending Rayduct 
sells for the same price as regular steel pipe. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation 
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-a>- Rayduct coils in radiant-heating system being installed in 
16-story apartment building which the 15 East Ninety-first Street 
Corporation, a subsidiary of City Investing Company, is now build- 
ing at the northwest corner of Madison Avenue and Ninety-first 
Street, New York City. All pipe bends were made cold. Heating 
Engineers: Slocum & Fuller. Heating Contractor: J. L. Murphy, Inc. 


Rayduct 


BETHLEHEN 
STEEL 


PROSE SATS 


FOR 
RADIANT HEATING 
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As a result, Washington observers are confidently 
predicting that there will indeed be corrective labor 
legislation this time, probably not until late in April, 
put something definite will offer constructive relief 
from current difficulties. 

The House is letting the Senate carry the ball in the 
current labor legislation field, contending that the 
Senate has stymied all previous House efforts to apply 
correctives. The House would like to be on the receiv- 
ing end this time, and its past record permits the con- 
clusion that it can be depended upon for an assist. 
Sensing a Presidential veto of any labor legislation 
too drastic, the Senate will drive for something 
moderate. 


“Portals” Closing 


Mid-March is expected to see corrective legislation 
passed by both Houses to outlaw or limit many of the 
$5 billion worth of portal-to-portal pay suits pending 
under unique interpretations of the Wage-Hour Law. 
Placing of a one-year statute of limitations on wage- 
hour-overtime provisions of the Act is also likely, 
probably by means of a composite bill embodying 
features of four measures introduced in the Senate to 
cover the subject, and five in the House. 

The fact that Labor Committees of the House and 
Senate must consolidate these nine separate measures 
designed to accomplish the same purpose, into one 
single bill acceptable to both Houses, explains why so 
much Committee activity must precede the appearance 
of important legislation on the floors. 

Before the Senate Labor Committee alone, in addi- 
tion to the portal-to-portal subjects, seven separate 
measures, each written by a different Senator, provide 
the basis for the hearings out of which the over-all 
labor-corrective legislation is expected to evolve. 


All Quiet on Labor Front | 


In the meantime, wage negotiations in steel, autos 
and the electrical industry are marking time, letting 
Congress do the worrying for the moment. Rank-and- 
fle workers must be enjoying the uninterrupted 
stream of paychecks for a change, and some hopefuls 
are predicting that labor leaders may have difficulty 
in selling the idea of more enforced vacations, sans 
pay. Silence from the John Lewis camp is also novel, 
but there are many who say it “could be” he will be 
brought out of hibernation as an even greater hero 
to his followers when the Supreme Court announces 


its decision concerning the Government’s injunction 


against UMW. 


Renters Also Vote 


Observers recall that in the past he may have 
stretched the legal rope to its limits to reach the 
greener grass, but stretch was all. Should the Supreme 
Court decision reveal again how much the rope can be 
stretched, the result may be a personal victory for 
Lewis. On the other hand, it should halt any wavering 
on the part of Congress in its search for legislation 
less resilient. 


While Congress appears to be losing its timidity in 
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labor matters, Committees concerned continue to re- 
gard the proposal to raise rents as mighty hot to touch, 
Thousands of realty owners are screaming for relief, 
but millions of renters are shouting, “No.” What is 
your guess as to the choice? Washington cynics say, 
“Rent legislation in two or three months, maybe— 
then a formula requiring individual applications and 
permitting increases of no more than 10%.” 


Action Pending 


Things are strangely quiet in the Administrative 
Agencies that once exercised such great power over 
American business. Truth is that while Congress pon- 
ders budgets, personnel cuts and so on, many of these 
Agencies spend more of their time wondering whether 
the pink slip will be in the pay envelope instead of 
whether to launch new programs. And inevitably, any- 
thing done involves the lifting of restrictions rather 
than their imposition. 

The Civilian Production Administration, for exam- 
ple, issued Direction 3 to Veterans Housing Program 
Order No. 1, to implement its previously-announced 
policy of raising non-housing construction to $50 
million per week. Limit had been $30 million. The new 
Direction is of direct interest to the heating, ven- 
tilating and air-conditioning industry, for it gives the 
green light to a number of types of engineered pro- 
jects previously forbidden. For those planning con- 
siderably ahead, the probability that all restrictions 
will be raised in September of this year will be of 
interest. 

Under the new VH Program setup, even though pro- 
jects may have been turned down in the past, they 
may now have a chance of securing approval, either 
on the grounds of essentiality, hardship, or evidence 
that the project would not interfere with housing. 

Essentiality cases include facilities needed for the 
manufacture of critically short products listed by 
CPA, or for the manufacture of scarce building mate- 
rials listed by the National Housing Administration; 
facilities to produce or preserve food products (but 
excluding frozen food locker p'*nts except in special 
cases); facilities to produce farm machinery; and 
facilities vitally necessary to public health or safety, 
including certain community facilities if population 
has increased, primary and secondary schools, and 
facilities for veterans’ educational programs; repair 
and maintenance where necessary to continue use of 
a building or to avoid serious injury to the structure; 
facilities to enable a veteran to go into business, pro- 
vided the cost is less than $10,000. 

New CPA rulings on hardship cases permit building 
to avoid hardship and stress if old facilities are lost 
through eviction, condemnation, disaster, etc.; if com- 
mitments have been made for the proposed job, such 
as purchasing materials and land during the period 
when no authorization was required; or if the pro- 
posed facilities will provide substantial employment 
in an area where unemployment is continuing and ex- 
cessive. It should be noted that in all cases the hard- 
ship must be “substantial or exceedingly severe, such 
as threatened bankruptcy or substantial impairment 
of a means of livelihood.” 
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MAXIMUM EFFICIENCY FOR STEAM: HEATING SYSTEMS 
ON HEATING, DRYING AND PROCESS WORK. 





JENNINGS CONDENSATION PUMPS 


Designed for steam systems on heating, 
drying, or process work, these pumps offer 
the most reliable and efficient means of 
returning hot condensate to boiler or hot 
well. In many cases these pumps will save 
costly installation of boilers in a pit to pro- 
vide gravity flow of returns from basement 
radiators and heating devices. 


The Jennings Condensation Pumps are 
sturdy and compact in construction, and 
combine receiving tank, pump and driving 
motor in a single assembly. Pumps are 
bronze fitted throughout, with tobin bronze 


shaft. The pumping impeller is of special 
design, made possible by our wide experi- |. 
ence with return line heating pumps, and is 
especially adapted for handling hot water 
with the greatest possible efficiency. 


Full automatic control is furnished by 
means of a ball float and float switch mech- 
anism mounted on the receiving tank. All 
wiring is made up at the factory, and it is 
necessary only to connect the pump to the 
system and hook up the leads. Complete 
information regarding these economical 
pumps sent promptly on request. 


THE NASH ENGINEERING COMPANY 


SOUTH NORWALK, CONNECTICUT, U. S.A. 
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| The 


olar House 


F. W. HUTCHINSON 


Professor of Mechanical Engineering, Purdue University, 
Lafayette, Ind. 


NE year ago, in the March 1946 issue of HEATING 

AND VENTILATING, a first research progress re- 
, Port was published on the experimental work being 
* conducted at Purdue University under a grant pro- 
vided by the Libby-Owens-Ford Glass Company. This 
first report summarized results of a continuous nine- 
week test from December 1, 1945 to February 2, 1946 
during which time the solar and non-solar test houses 
were unheated, but the inside air temperatures (and 
the outside air temperature) recorded. Average sun- 
shine during the test period was 1214%, average out- 
side air temperature was 26F while average inside air 
temperatures for the two houses were 36F and 33.2F 
respectively. Thus the influence of solar energy was 
to reduce by 9% the degree-hours required for heating 
the solar house. It was emphasized, however, that “the 
houses do not have equal equivalent coefficients hence 
direct comparison of heating costs is not possible from 
the data which have been presented.” 

The present research report gives results for the 
Same nine week test period one year later and with 
both houses electrically heated to a controlled inside 
temperature of 70F. Average sunshine during this 
Period was 13.2%, average outside air temperature 
was 32.7F and energy requirements of the solar and 
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non-solar houses were 2,924 and 2,514 kwh, respective- 
ly (See Table 1). Thus the solar house required 16.3% 
more energy than did the house of orthodox construc- 
tion. The intent of this paper is to analyze the ob- 
served data and to seek interpretations which may be 
useful in assisting the engineer to estimate the per- 
formance solar houses of construction or exposure dif- 
ferent from the one used in these tests. 


Equipment and Procedure 


The experimental houses which have been erected 
on the Purdue Housing Campus for the purposes of 
this project are shown in Fig. 1. The two houses were 
described in the previous report, so that it will suffice 
to recall that-——with the exception of different glass 
areas—they are architecturally, structurally, and 
thermally similar. Glass areas on the north and west 
sides are the same for both houses, but the solar house 
has an excess of 71 square feet of glass on the south 
side and an excess of 16 square feet on the west side. 
All windows in both houses consist of two 14-inch 


vA technical paper prepared in cooperation with the Housing Re- 
search Division of the Purdue Research Foundation: G. Stanley Meikle, 
Research Director of the Foundation; Carl F. Boester, Housing Exec- 
utive. 
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Table 1— Weekly Averages for the 
9 Week Test Period 
| | 


| Energy Used, KWH 
Outside | 











Hours 
Week of Air paar ee ea of 
Temp.,F| Solar Orthodox} sunshine 
House | House 
12/1/46-12/8/46 40.6 214 212 38.0 
12/8/46-12/15/46 40.6 249 213 18.2 
12/15/46-12/22/46 28.2 331 289 22.4 
12/22/46-12/29/46 35.6 296 253 21.0 
12/29/46-1/5/47 20.3 456 370 14.4. 
1/5/47-1/12/47 29.4 373 314 25.9 
1/12/47-1/19/47 36.4 296 252 12.2 
1/19/47-1/26/47 31.3 284 250 28.0 
1/26/47-2/2/47 32.5 425 361 20.2 
Overall average 
or total 32.7 2924 2514 200.3 





sheets of clear glass separated by a 1% inch air space; 
the overall coefficient of heat transfer for the windows 
is .53 Btu per hr, per sq ft, per F, whereas the esti- 
mated overall coefficient for the walls (construction 
approximately that of Wall No. 61, ASHVE Guide, 
1946, p. 128 is .08 Btu per hr, per sq ft, per F. 

Fig. 1 (taken at solar noon in mid-winter) shows 
that the roof overhang does not exclude sunshine to 
any appreciable extent during the time of year cov- 
ered by this report. Based on an hourly tabulation of 
shading effect for the nine week test period the irradi- 
ation factor (expressed as the fraction of window 
irradiated during periods of sunshine) is taken as 
.99. At solar noon in mid-summer the roof overhang 
is sufficient to place the entire window in the shade 
whereas in the spring and fall approximately one-half 
(see Fig. 2) of the south window is shaded. Two some- 
what peculiar conditions exist in the solar house and 
each is difficult to precisely analyze: The west end of 
the south wall is set back in such a way that the adja- 
cent west wall off-set shades the south glass during 


the early morning hours. Further, the west and south 
wall windows of the solar house meet at the corner 
(refer to Fig. 3) and during certain morning hours 
allow sun to enter the house through part of the south 
window and pass directly out through part of the west 
window. Neither of these conditions exists for a suff- 
ciently large fraction of the irradiation time to con- 
stitute a major influence, but each serves to reduce the 
effectiveness of the solar construction. 

Fig. 4 and 5, taken from the same relative position 
in each house, show the interior with location of the 
shielded temperature-sensitive control instruments 
and two of the four blower-type electric resistance 
heaters that are in service in each house. The blowers 
are in continuous operation (to maintain uniform cir- 
culation at all times) with resistance heating provided 
under thermostatic control; the four resistance ele- 
ments cut on or off in sequence as called for by a 
modulating thermostat with relays. Solar intensity is 
determined by a pyrheliometer located on the roof of 
each house. Additional pyrheliometers are installed in 
the houses (see Fig. 4 and 5), but their readings are 
not used in this paper. 

The photograph Fig. 5 shows partial covering of 
the floor of the solar house with a portable concrete 
slab. The slab was installed to investigate the influ- 
ence of thermal capacity on regenerative use of solar 
irradiation and though the experimental work is now 
complete no report has as yet been issued. The added 
thermal resistance of the slab to heat losses through 
the floor has been taken account of in the calculations 
for this paper, but the slab effect is of no practical 
significance with respect to the results from the nine 
week heating test. 


Analysis of Experimental Results 


Since the two houses are thermally similar except 
for window area the analysis will be carried out by 
starting with the experimentally determined average 
rate of heat loss of the orthodox house and calculating 





Table 2 — Solar Data for Average Day During Test Period 





















































| Intensity, Btu per Sq Ft per Hour 
Solar | . Angle of | 
Time Altitude, Azimuth,|Incidence, i, , Vertical, | Vertical, Vertical, Vertical, 
Deg. Deg. |South Wall, Cosi Normal to South South South South 
Deg. Sun’s Rays | Window, Window, Window, Window, 
In Standard on 12/25 on 12/22 on 12/31 
i, Iv Iv Iv 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
8am 9 126 54 5806 180 104.5 165.5 sabes savers 
9am 14 138 44 .7210 224 161.3 174.0 36.0 144.0 
10am 20 151 35 .8219 263 216.0 222.0 111.5 138.5 
llam 24 165 28 .8823 276 243.2 261.5 130.5 209.0 
12m 25 180 25 .9063 280 254.0 285.0 259.0 129.5 
lpm 24 165 28 .8823 276 243.2 261.5 130.5 78.5 
2pm 20 151 35 .8219 263 216.0 252.0 130.5 55.8 
3pm 14 138 44 .7210 224 161.3 174.5 72.0 72.3 
4pm c 126 54 .5806 180 104.5 5.5 ties setae 
Averages 189.8 180.2 124.3 116.8 
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Fig. 3. West and south wall of the Purdue solar house. 


increments or decrements of heat loss that would be 
expected for the solar house. Since the total energy 
required for the orthodox house was 2514 kwh over a 
period of 63 days, it follows that the average rate of 
heat loss was (2514 x 3413) ~ (63 « 24) — 5690 
Btu per hour. 

Energy losses from the solar house would be ex- 
pected to differ from the foregoing value due to influ- 
ence of the following factors: 

1. Solar gain through the excess window areas in 

south and east walls. 

2. Transmission losses through excess south and 

east wall windows. 

3. Difference in degree-hours of heating for the two 

houses. 

Each of these items will be given detailed considera- 
tion. 

(1) Solar Gain. To evaluate the net energy gain 
through the excess glass area it is necessary to deter- 
mine the (a) irradiation intensity on the outside of 
the window, (b) depletion of radiation due to reflection 
losses at the window, (c) reflection out through the 
windows of solar energy that has once entered the 
house, (d) excess transmission losses through interior 
surfaces which absorb solar energy, and (e) loss due to 
direct transmission through the house of solar energy 
(such as occurs at times through the south east corner). 

The intensity of irradiation of the south window 
varies with season, with time of day and with weather. 
Hence the average irradiation rate during the nine 
week experimental period could only be obtained by 
integrating hourly values for each sunshine hour of 
each day of this period. As an approximation the 
average intensity can be evaluated for one representa- 
tive day and this value used as a reasonably close 
(within 5%) average for the entire period. In a pre- 
vious paper! a recommended curve was given for solar 
intensity in a plane normal to the sun’s rays and as a 
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function of month and of solar altitude. Table 2 gives 
the solar altitude, azimuth, angle of incidence on a 
south wall, cosine of the angle of incidence and the 
standard normal intensity, J,, taken from the above- 
mentioned curve, all as functions of time for an aver- 
age day of the nine week test period. Column 7 of 
Table 2 gives the vertical irradiation intensity, J,, on 
a south window; the average value of J, is seen to be 
189.8 Btu per hr per sq ft and this figure— obtained 
by analysis—will be used as a basis for comparison 
with other values of I, as developed from basic experi- 
mental data obtained on the research campus. 

The horizontal component of solar intensity, /,, was 
determined from a pyrheliometer record (the instru- 
ment being located on the roof of the solar house) for 
a clear (12/25/46) winter day. By dividing hourly 
values of J,, by the sine of the corresponding solar alti- 
tude (that is, by the cosine of the angle of incidence 
for a horizontal surface) and multiplying the result 
by the cosine of the angle of incidence for a verti- 
cal south window, the resultant hourly values of J, are 
obtained and recorded in column 8 of Table 2; the 
average value of J, for a clear day is seen to be 95% 
of the value indicated by the recommended curve. 
(The recommended curve was selected as a best gen- 
eral approximation for all parts of the United States 
which are near the line of 40° latitude; due to differ- 
ing dust and water vapor contents all such localities 
would not have exactly the same normal intensities). 

Similar pyrheliometer data for a typical day 
(12/22/46) of scattered and intermittent sunshine 
have been used, by the procedure described above, to 
obtain the vertical intensities as given in column 9 of 
Table 2; a similar pyrheliometer record for December 
31, 1946 was used to obtain the 7, values given in col- 


™A Rational Basis for Solar Heating Analysis,” F. W. Hutchinson 
and W. P. Chapman, ASHVE Journal Section, Heating, Piping and Air 
Conditioning, July, 1946. 
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Fig. 4. Interior of non-solar house showing control instruments. 


umn 10. The average intensities for the days shown 
in columns 9 and 10 are seen to be 65.39% and 61.7% 
of the recommended intensity for a clear day. During 
the test period approximately two thirds of the re- 
corded hours of sunshine were for times when the sky 
was partially cloudy and the sunshine intermittent; 
hence an approximate overall index of vertical inten- 
sity during the test can be obtained by averaging the 
three intensities given in columns 8, 9, and 10; thus, 
as an overall average, 74% of expected intensity was 
realized, and the 24 hour average irradiation rate on 
a south window (based on 914 maximum possible 
hours of sunshine per day during the 63 day period) 
is (.74) (189.8) « (9.5/24) — 55.5 Btu per hr 
per sq ft). But sunshine was recorded for only 33.5% 
of the maximum possible hours; hence the actual 24- 
hour irradiation rate was .335 « 55.5 — 18.6 Btu per 
hr per sq ft. Since there are 71 square feet of excess 
south wall glass the total irradiation rate is 71 « 18.6 
== 1320 Btu per hr on the south wall. 

A similar analysis shows that the average irradia- 
tion on the east windows is approximately one third 
of that on the south; hence total east excess irradia- 
tion is (1/3) & (18.6) « (16) — 99 Btu per hour. 
Total irradiation of excess solar house glass area is 
therefore 1320 + 99 — 1419 Btu per hr. 

All of the energy striking the windows does not en- 
ter the house. By an analysis for each hour of the test 
period it can be established (method as given in refer- 
ence 2) that 80% of the irradiation at the window is 
realized as an energy gain; hence .8 x 1419 — 1135, 
and with a further 1% depletion due to shading from 
the roof overhang, the resultant energy reception 
within the structure is .99 x 1135 — 1125 Btu per hr. 

Although 1125 Btu per hr is received’ inside the 
house not all of this energy serves to reduce heating 
requirements. Part is reflected back out of the house 
without undergoing absorption while an additional 
fraction raises the inside surface temperature above 
the equilibrium value and thereby increases the trans- 
mission losses. The reflection fraction can be roughly 
evaluated by considering that—as is true in Fig. 4— 
the average irradiated area of floor starts 5 feet north 


—6558 


of the south wall and is 9 feet deep; the length of this 
irradiated floor area will vary with time of day, but 
can conservatively be taken at an average value of 
12 feet. The shape factor of a5 12 ft window with 
respect to energy received from a9 x 12 ft irradiated 
floor area (the relative positions of the two areas be- 
ing as shown in the view on the cover) can be readily 
evaluated as slightly less than 6°.; the shape factor 
of the remaining section of south window plus east 
and west windows (all with respect to the irradiated 
section of the floor) is likewise approximately 6% so 
that 12°. of the reflected energy—assuming diffuse 
reflection—will leave in the direction of the windows. 
The emissivity of the floor with respect to solar radia- 
tion is roughly 60°, so that .6 « 12 — .07 of the 
energy which enters the house is returned to the win- 
dows. If, as before, we take 20% as re-reflected from 
the windows, we then have .8 « .07 — 5.6% of the 
solar energy which enters the house leaving again 
through the windows. Hence the balance is (1.00 — 
.056) « 1125 — 1,060 Btu per hr. 

Of the above energy all is absorbed within the 
house, but not all provides a unit-for-unit reduction in 
heating requirements. A rough determination of the 
excess transmission loss through the floor can be ob- 
tained by setting up a heat balance on the irradiated 
floor section. Total absorbed energy divided by aver- 
age irradiated floor area gives 1,060/108 — 9.9 Btu 
per hr per sq ft as the surface heat source. Taking 2.1 
as the floor film coefficient for combined transfer by 
radiation and convection and .08 as the conductance of 
the floor from the inside surface to the outside when 


based on the outside air temperature, a heat balance 
gives, 


2.1 (t, — 70) + .08 (t, — 32.7) — 9.9 


from which the floor inside surface temperature, t;,, 
can be evaluated as 73.5F and the consequent rate of 
transmission is .08 (73.5 — 32.7) — 3.26 Btu per hr 
per sq ft of irradiated floor surface, or 3.26 x 108 = 
352 Btu per hr. If this floor area were not irradiated 
the transmission loss would be .06 « 108 ~« (70 — 
32.7) = 242 Btu per hr so that the net increase in 
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transmission losses is 352 — 242 — 110 Btu per hr. 
This represents a quantity of solar energy which en- 
ters the house, but is lost without contribution to the 
overall heating requirements. The net effective solar 
energy gain is therefore 1,060 — 1.10 — 950 Btu per 
hour. 

(2) Transmission losses through excess glass area. 
The difference in overall coefficient between window 
and wall is .53 — .08 — .45, so that the excess trans- 
mission losses through the 71 sq ft of south excess and 
16 sq ft of excess east glass amounts to .45 x 37.3 —= 
1460 Btu per hr. 

(3) Difference in degree-hour heating requirements. 
Because of ineffective utilization of solar energy during 
periods of moderate outside temperature all of the en- 
ergy received does not serve to reduce heating load. 
On two brief occasions the temperature within the 
orthodox house exceeded 70F by amounts sufficient to 
account for 40 degree-hours whereas 1440 degree-hours 
of extra heating were realized in the solar house. The 
1400 degree-hour difference does not represent a true 
added load since it is not part of the useful heating 
effect, but in comparing total energy requirements of 
the two houses this many degree-hours must be added 
to the solar structures load. Degree-hour requirements 
of the orthodox house were 7 & 9 < 24 37.3 — 
56,500 so the added energy required to account for the 
excess degree-hours of the solar house would be 
(1400 56,500) x (5690 + 1460) — 177 Btu per hr. 

Summary. The sum of the excess transmission losses 
from items (2) and (3), above, less the gain from 
solar effect, item (1), gives the net calculated excess 
loss for the solar house as, 


1460 + 177 — 950 — 687 Btu per hr 


or (687 \“ 24 & 63) 3413 — 304 kwh excess energy 
requirement for the nine week test period. Thus cal- 
culation shows an expected increased heating cost of 
304/251 — 12.1% as compared with the actual in- 
creased cost of 16.3%. Assuming that the calculated 
values were accurate the departure of 4° from experi- 
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Fig. 5. View of interior of solar house from same relative angle as Fig. 4, but with concrete slabs on floor for tests on 
thermal capacity in connection with regenerative use of solar irradiation. 





mental results could easily be accounted for by the 
minor losses (through corners by direct transmission 
and due to shading of the south wall offset) which 
have been mentioned, but not evaluated. However, ap- 
proximations used in the calculations are not suffi- 
ciently exact to justify consideration of a 4% difference 
and, in fact, it is more than probable that the relative- 
ly close correspondence is pleasantly fortuitous rather 
than technically satisfying. 


Discussion 


The results reported in this paper are for the most 
extreme nine week period of the heating season. As 
such they should be used with care since they are not 
necessarily representative of what would be found 
with a solar house of different construction, in a dif- 
ferent locality, or considered over an entire heating 
season. The houses used in the research are unusually 
well insulated hence the solar house is at a definite 
disadvantage since the difference between the overall 
coefficients of heat transfer for the opaque wall and 
the window is substantially greater than it would be 
under conditions of average construction. 

The season test, of which the data presented here 
are from only a part, started on September 16, 1946, 
and will continue without interruption to the end of 
the heating season. For the period from September 
16, 1946, to December 1, 1946, the solar house showed 
a saving over heating requirements for the orthodox 
house of 742°. while the relative performance for the 
entire period from September 16, 1946 to February 
18, 1947 shows a solar house loss of 912%. Since the 
remaining part of the heating season will be charac- 
terized by milder weather than occurred during the 
nine week test period herein reported, it is highly 
probable that the excess energy requirements of the 
solar house w ll progressively decrease and it is not 
possible to predict which house will have the least 
seasonal heating cost. Overall results of the seven 
month heating season test will be reported as soon as 
they are available. 
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Motor Starting and Control 


C. J. SCHWARZER 


Machinery Electrification Section, Westinghouse 
Electric Corp., East Pittsburgh, Pa. 


To present the fundamentals and essentials of motor 
starting and control an effort is made to avoid as far 


as ts possible all reference to the details of the many 


necessary gadgets used to accomplish protection 
sequence, timing or interlocking features. If 
sumed that overload protection is recognized 
highly desirable and will be incorporated in the 
apparat 


IRECT current motors are characterized by the 

type winding, and are referred to as series, shunt 
or compound wound. In heating and ventilating work 
small series wound motors may be used with fans or 
blowers mounted on the rotor shaft. When using series 
wound motors the load must be direct coupled or 
geared and the use of belts is to be avoided as a loss 
of load will permit the rotor to increase in speed until 
it runs to destruction, due to centrifugal force. 

Loads easy to start such as fans, blowers and cen- 
trifugal pumps of normal design are usually driven by 
shunt wound motors. Loads of heavy starting, such 
as compressors started loaded, are powered with com- 
pound wound motors. 

Integral horsepower motor starters and controls 115 
and 230-volt may be either manually or magnetically 
operated. Magnetic across-the-line starting of com- 
pound wound motors is usually limited to 1% hp at 
115-volt and 2 hp at 230-volt. 

‘Fig. 1 is typical of the manually operated face plate 
or rheostat starter. Manual speed control apparatus 
is quite similar in appearance as illustrated by Fig. 2. 

When connecting such a starter between the power 
source and the motor it will be found that motor lead 
identification corresponds to control terminal mark- 
ings. For example, motor field leads F1 and F2 are 
to be connected to control terminals F1 and F2 respec- 
tively. Armature lead Al to terminal Al. Motor lead 
S2 for a compound wound machine and F2 for a shunt 
wound machine to terminal L1. 

A leaflet containing instructions for correctly hook- 
ing-up the motor and starter is supplied with each 
motor and with each starter. Terminal arrangement 
for a given direction of rotation is illustrated in the 
leaflet and as the motor lead and starter terminal 
identification are covered by NEMA standards, they 
are the same for all motors and starters regardless of 
manufacturer. 

Shunt wound motors may be increased in operating 
speed by “field weakening.” This is accomplished by 
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inserting resistance in the field circuit. An increase ip 
resistance will increase the motor speed. Should 4 
change in load occur at a given speed, the speed will 
remain practically constant. Standard rheostats ar 
designed for 50% speed increase for use with standard 
motors. However, motors and rheostats are available 
for speed range up to 4:1 or more. 

Shunt and compound wound motors may be de. 
creased in operating speed by inserting resistance in 
the armature circuit. An increase in resistance will 
cause a decrease in speed. Speed regulation by arm. 
ature control is used in two classes of service, varying 
torque and constant torque. Varying torque services 
include fans, blowers, centrifugal pumps and similar 
equipment where the torque at half speed is approxi- 
mately 35% of full load torque. Constant torque ser. 
vices include machine tool feed, plunger pumps and 
similar equipments where the horsepower output of 
the motor decreases directly with the speed while the 
torque is approximately constant. Torques at a given 
speed must remain constant if the motor speed is to 
be constant. Any fluctuation in the load means a cor- 
responding variation in speed. Standard rheostats are 
designed for 50% speed reduction by armature control. 

Where a combination of both armature and field 
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Fig. 1. Starting duty only. 


The starting operation consists of moving the handle slowly 8! 
the way to the right or run position. During this operation, motor 
speed increases as starting resistors are progressively cut out until 
the motor is at full speed in the run position. Starter arm is held in 
this position by a magnet. To step, move handle slowly all the wa 
to the left or off position. 
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control] is required, a shunt wound motor should be 
used. 

Table 1 outlines standard apparatus as may be ap- 
plied from manufacturers price forms. 


A-C Motor Control — Polyphase 


As typical power available for electric drives the 
standard 208-, 220-, 440- or 550-volt, 3-phase, 60-cycle 
current will be selected and apparatus discussed as 
applying there to. The simplest and least costly starter 
to use with a squirrel cage (constant speed) motor is 
the across-the-line type. 

A manually operated knife switch (safety-switch) 
can be used as a starter for a motor of integral horse- 
power, but practice limits the maximum to 1 or 2 hp. 
This will not give protection to the motor against over- 
load nor protect a line against short circuit. To gain 
some protection a double throw fused knife switch has 
possibilities. One side is fused heavy to withstand 
starting current and the other lightly fused to take 
running current only. To start, the switch is thrown 
so as to place the heavy fuses in the circuit as as soon 
as the load is up to speed the circuit is broken and 
quickly re-established thereby putting the light fuses 
in the line. To eliminate the inconvenience of double 
throw operation, a time delay type of fuse is available 
that withstands the reasonably high starting current 
of short duration but ruptures on a sustained overload 
of injurious proportions or short circuit. For a typical 
type C, 575-volt, a-c switch, see Fig. 3. 
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Fig. 2. Starting and regulating duty-field control. 


Motor is started and brought to base speed the same as in Fig. 1. 


To increase speed, move handle to left which moves arm A, and cuts 


in 


field resistors connected to round buttons. Maximum speed is 


controlled by adjustment C. To stop, return handle to the off position. 


Manual type starters are available that replace knife 


blades and jaws with small silver contacts and elimin- 
ate replaceable fuses by using thermal overload relays. 





Table 1— Standard Control for Direct Current Motors 

















=I Description of Service 





100% torque on first point 
5-second starting once every 80 seconds. 


150% torque on first point 
10-seecond starting once every 80 seconds. 





100% torque on first point 
5-second starting once every 80 seconds. 
Speed control any speed range desired up to 4:1. 


150% torque on first point 
10-second starting once every 80 seconds. 
Speed control any speed range desired up to 4:1. 





Varying torque—50% speed reduction of motor 
at not less than 35% of full load torque. 


Constant torque—50% speed reduction of motor 
at not less than 80% of full load torque. 





Varying torque—50% speed reduction of motor 
at not less than 35% of full load torque. 
Speed increase range up to 3:1. 





Constant torque —50°% speed reduction of motor 
at not less than S80°% of full load torque. 


| Ratings 
Method | 
Application of | 
Speed Control | 115 230 
| | Volts Volts 
— ae l —s 7 a \ — 
Starting Up to Upto 
only 25 hp 50 hp 
Motors an 25 hp 50 hp 
Series Shunt to to 
or 75 hp 150 hp 
Compound Wound 
Starting or 
ont " Up to Upto 
Speed Regulating Field = a 
Motors only 25 hp 50 hp 
Shunt Wound to to 
- _ only 75 hp 150 hp 
Starting 
. and 
peed Regulating Armature Upto Upto 
Waters only 40 hp 7) hp 
Shunt or 
Compound Wound 
Starting 
and 
Speed Regulating Armature Up to oe 
and 10 hp > Aen 
Motors Field . 
Shunt Wound 
only 


Speed increase 25%. 
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Fig. 3. (Left) Typical type C, 575-volt, a-c safety switch. 

Fig. 4. (Right) Manual starting which incorporates over- 

load protection. Maximum horsepower ratings—5 at 220- 
volt, 7.5 at 440-600-volt polyphase. 


These compact the unit to small size, and change oper- 
ation from the movements of a hand to that of a finger. 
Note the arrangement and ease of wiring the starter 
shown in Fig. 4. 

The most popular starter of all is the magnetic 
across-the-line type which gives thermal overload and 
under-voltage protection. Actuated remotely, the 
normal push button may be replaced by any number 
of devices to make up an automatic system. Any of 
the pilot control devices illustrated in Fig. 5 require 
only two wires between it and the starter. With such 
an arrangement of pilot wiring, a severe drop in line 
voltage will cause the starter to drop out and stop the 
motor. Resumption of normal voltage will start the 
motor automatically. When applied to a fan or blower, 
sump pump, circulating pump, vacuum pump or simi- 
lar apparatus where unexpected starts are not liable 
to injure personnel or ruin product in process, this 
low-voltage release scheme is favored. 

To control a motor on a machine where the starting 
must always be initiated by an operator in person, use 
a 3-wire control circuit known as low-voltage protec- 
tion. The fundamental pilot control scheme differences 
are apparent on inspection of Fig. 6. Note the use of 
the interlock held closed while the starter contacts are 
closed on the 3-wire pilot control. 





The use of a multi-speed squirrel cage motor is quite 
popular on varied condition ventilating systems. A 
motor of squirrel cage rotor construction can be had 
in two, three or four speeds. Motors of two speeds are 
usually single winding primary. By using suitable 
control to regroup poles, a low speed is obtained one. 
half that of the high speed. For example a 1760 rpm 
motor would reconnect to 890 rpm. The control actu- 
ally regroups the stator coil windings to form a dif. 
ferent number of poles in the polyphase field. A manv- 
ally operated drum for pole changing, a suitable mag- 
netic across-the-line starter for start and stopping, 
with the two suitably interlocked can be used. More 
popular is a full magnetic starter actuated by a push 
button marked “Fast’’—“Slow’—“Stop”. Sequencing 
and timing relays can be incorporated to insure al- 
ways starting on slow speed and running before going 
to high speed. 

Three and four speed motors are built with double 
windings in the stator. Each winding can be regrouped, 
thereby giving various speed combinations. For ex- 
ample, 1,800-, 1,200-, 900-, and 600-rpm synchronous 
speeds are possible. One winding is grouped 4-8 pole 
(1,800-900 rpm) and the other 6-12 pole (1,200-600 
rpm). Control is usually of the magnetic full automatic 
type actuated from a 5-button push button station, or 
similar device. Each speed step should be timed and 
sequenced to insure against carless manipulation. A 
simplified schematic of starting a two speed single 
winding squirrel cage motor is shown by Fig. 8. 

Practically all squirrel cage motors are suitable for 
line starting as far as mechanical construction is 
concerned. Inherently, the motor will draw five to six 
times its full load current and kva on inrush of start- 
ing. Many power companies have restrictions as to 
permissable maximum increment of draw from the 
line during starting. To meet limitations a reduced 
voltage type of starter may be required. 

A manual or magnetically operated auto-transformer 
type of reduced voltage starter is a popular device 
quite simple in its operations. A limited capacity 
transformer is used to apply a voltage lower than that 
of the line to the primary of the motor. After start- 
ing, the motor is transferred to the line. The standard 





2 


Fig. 5. Pilot devices for an across-the-line starter. Left to right, 2-button station, direct-acting limit switch, float switch, 
master switch, pressure and vacuum switch. 
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Fig. 6. Schematic of across-the-line starters incorporating 
two or three-wire pilot device. 

Power line connection terminals L1, L2, L3 are usually located near 
the top of starters while lugs for connections to corresponding tagged 
motor leads T1, T2, T3 are found near the bottom. Terminals for pilot 
device connections are numerals without prefix. P-inted instructions 
and diagrams are permanently fastened inside the starter cover. 


auto-transformer for medium sized motors is supplied 
with taps offering a selection of either 85% or 65% 
line voltage. The starting current, kva and starting 
torque varies as the square of the voltage at the motor 
terminals. For example: A certain motor has a 600% 
inrush and 150% starting torque on full voltage. With 


an 80% tap the inrush would be (80%)? x 600% — 
384% and the starting torque would be (80%)? x 


150% = 96%. In addi- 
tion, the magnetizing cur- 
rent of the transformer 
would add approximately 
25% to the motor inrush, 
making the total line input 
approximately — 409% 
of full load kva. The 
change from reduced vol- 
tage to line voltage on a 
standard auto-transform- 
.er type starter usually 
introduces an open tran- 


Fig. 7. Combined primary 

and manually operated sec- 

ondary control for a wound 
rotor motor. 
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Fig. 8. Schematic of fundamental control used with a 
two-speed single winding squirrel cage motor. 
Slow speed—B closed. High speed—A and C closed. High speed 


is exactly double low speed. For any other combination, two sepa- 
rate windings must be used and contactor C omitted. 


sition period where a secondary “bump” is given the 
power line. 

To eliminate open transition and still further sim- 
plify the apparatus, resistance or a reactor may be 
used to reduce voltage impressed on a motor during 
starting. With this method of starting the kva inrush 
varies directly as the voltage at the motor terminals. 
Part of the inrush is absorbed by the resistance and 
part is taken by the motor. For example: A motor has 
a 600°. inrush and 150% starting torque at full vol- 
tage. If the voltage across the motor terminals is 80% 
rated value, the inrush will be 80% < 600% == 480% 
and the starting torque will be (80%)? « 150% == 
96°. The schematic for this type of reduced voltage 
starting is shown by Fig. 9. 

A wound-rotor (slip-ring) motor is applied to a 
drive where high starting torque with low inrush is 
necessary or adjustable variable speed is required or a 
combination of both is advantageous. The stator or 
primary winding is similar to that of a squirrel cage 
motor, therefore the same type of across-the-line 
starter is used for its connection to the line. In addi- 
tion, since the winding on the rotor can be reached 
through slip rings, external resistance is added to the 
secondary circuit to give the desired characteristics. 
For applications requiring motors up to 25 hp, (ad- 
justable variable speed where manual operation is ac- 
ceptable) a separately enclosed secondary rheostat can 
be used. Primary and secondary control should be so 
interlocked as to provide complete control from the 
rheostat handle. Various combinations of primary and 
secondary control in a unit cabinet are standard. A 
typical arrangement is shown by Fig. 7. For control 
above 25 hp the manual secondary incorporates a drum 
and separate mounted resistors. Here again, the in- 
terlocking should be such that the first point on the 
drum actuates the primary and successive notching 
cuts out resistance to raise the motor speed. Such an 
arrangement will insure always starting with full re- 
sistance in the secondary circuit. Manually operated 
drums are available for motors up to 1,000 hp or more. 

A fan, blower or centrifugal pump may be driven 
by a wound rotor motor at less than full load speed. 
The secondary control is designed to give 50% speed 
reduction basis; the torque is approximately 35% of 
full load torque at half speed. On applications such as 
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Table 2— Application Guide in Determining Current Inrush and Torques of Polyphase 
A-C Motors with Various Types of Starters and Control 


| 
Starting 
Torque 
a 


Starting 


Type Motor Current 


Across-the-Line 
Resistance 
Auto-Transformer 


Normal 


Across-the-Line 
Resistance 
Auto-Transformer 


Class B Normal 


Across-the-Line 
Resistance 
Auto-Transformer 


Class C 


Wound Rotor 


Synchronous 
Low Speed 


Synchronous 
High Speed 


Low 


Low 


*Using 80% taps. 


How 
Started 


Secondary Controller 


Across-the-Line 


Across-the-Line 
Auto-Transformer 





| Starting | 
Current 
% Full Load 


————= 


Starting Torque 


1150 rpm 
Motor 


1750rpm_ | 
Motor 


1.35 
87 


600 - 700 
480 - 560* 
385 - 450* 


1.5 
96 
96 


500 - 600 
400 - 480* 
320 - 385* 


1.5 
96 
. 96 


500 - 600 
400 - 480* 
320 - 385* 


100% Current 
for 100% 
Torque 





Starting 
Torque 


40% 


60% 
38% 


275 


450 - 550 
285 - 350* 





centrifugal compressors requiring only 25% speed re- 
duction for 50°. capacity, where loads can be closely 
predicted for definite speed points, the resistance re- 
quired can be accurately calculated. Speed will be con- 
sistant at each repeat point of operation from day-to- 
day. Adjustable variable speed control must be care- 
fully applied in that the motor is considered “wild” 
at low speed. A slight change in load, after the speed 
has been adjusted, will cause a wide speed fluctuation. 

Full magnetic control of the “price form” type re- 
places rheostats or drums with contactors and is ap- 
plied for starting duty only. For applications requir- 
ing speed adjustment, a careful analysis of the load 
is required and definite speed points selected. Large 
motor secondaries may be regulated through motor 
operated drums or liquid rheostats. 

Synchronous motors start as squirrel-cage motors, 
develop starting torques depending on the design of 
the damper “squirrel-cage” winding, and come up to 
approximately 95°. synchronous speed. The applica- 
tion of excitation to the motor field poles bring about 
a sudden increase in speed to that of synchronism and 
produces a torque referred to as pull-in. Motors of 
450 rpm and below are usually direct connected to the 
load and applied where low starting and pull-in torques 
are ample. Such a motor will require approximately 
275% inrush current and is started across the line. 
High-speed synchronous motors, 514 rpm and above, 
inherently develop starting and pull-in torque above 
100% but require 450-550% inrush. Control may be 
applied much the same as though a squirrel-cage motor 
were being used on the drive with the addition of ap- 
paratus to apply the field circuit. Field excitation is 
usually applied automatically through the use of a 
suitable relay. When the motor reaches about 90% 
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Fig. 9. Schematic of a series resistor cr reactor reduced 
voltage starter. 
Sequence, close S, close R. Resistance may be replaced by reac- 
tance connected in the same manner. As many steps as may be 


desired will be obtained by adding contactors to cut out part of the 
resistance. 


speed, the field relay initiates a short-time delay before | 
applying excitation, permitting the motor to accelerate 
to its maximum possible sub-synchronous speed. From 
this point, it can be synchronized with a minimum of | 
line disturbance. 

During the time-delay interval, the field relay is | 
automatically recalibrated to measure the angular 
position of the rotor with relation to the stator, s0_ 
that excitation is applied only when these are in & — 
favorable relationship for synchronization. This is 
accomplished in minimum time consistent with maxi- 
mum speed, and at a favorable rotor position for the 
least line disturbance. 

When not connected to the d-c excitation source, the | 
field circuit should be shorted through a resistor t0 
limit the transformer action in the field windings and 
prevent the building up of high potential dangerous 
to operators and apparatus. 

Table 2 may be used as a guide in determining cur- 
rent inrush and torques of a-c motors with various 
types of starters and control. 
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Coil Selection for 


Air Conditioning Units 


J. E. YORK 


Building Service Engineer, Stone & Webster 
Engineering Corp., Boston, Mass. 


A presentation of the various steps required to 
determine the total cooling load, and the procedure 
necessary in selecting the coil surface to serve 
such a load. 


N air conditioning unit is a single piece of equip- 
ment designed and constructed to deliver a 
definite quantity of clean air at predetermined tem- 
peratures and percentages of relative humidity during 
the various seasons of the year. 

Physically it generally consists of a casing of sheet 
metal in which are installed a filter, cooling and 
dehumidifying surface, heating surface, a humidifier, 
face and by-pass dampers, and one or more fans 
mounted on a common shaft and driven by a motor 
mounted on the outside of the casing. The casing is 
usually insulated and a drip pan is provided below the 
cooling surface to catch moisture from the air which 
is condensed on the cooling surface. 

Air conditioning units are specially adaptable for use 
in a single room or a group of two or three small rooms 
which are to be maintained at the same conditions, 
or in places where the installation of central cooling 
equipment with extensive duct work is not feasible. 


Types of Air Conditioning Units 


Air conditioning units may be either of the following 
types: 

Vertical floor mounted, Fig. 1, or horizontal sus- 
pended units, Fig. 2, with one or more outlets for 
connections through duct work to supply grilles in the 
spaces to be air conditioned. This type of unit is 
generally used where utility rather than appearance 
is of first importance, but in some cases it is possible 
to enclose the unit in closet space, or a small room 
where its appearance is not important, and to conceal 
the duct work. 

Cabinet type units, Fig. 3, for installation without 
duct work in the space to be air conditioned. 

Air conditioning units of each of these tvpes may be 
equipped with cooling surface served by a suitable 
cooling medium from a source outside the area to be 
conditioned, or the units may be of the self-contained 
type, Fig. 4, with condensing equipment installed in 
the same cabinet as the ccoling surface. 

If the latter type of equipment is used, it will be 
necessary to provide cooling water supply and return 
connections or supply and exhaust air ducts to and 
from points outside the space to be air conditioned. 


66 


Otherwise, the heat absorbed by the cooling surface, 
plus the heat input from the driving motor, would be 
delivered to the conditioned space with the result that 
the room would be warmed instead of cooled. 

With the exception of the insulated casing, the drip 
pan and the cooling surface, air conditioning units are 
essentially of the same general construction as unit 
ventilators. There are, however, several types of cool- 
ing surface and each manufacturer has his own method 
of computing the cooling and dehumidifying capacities 
of these units. 


Steps in Selection of an Air Conditioning Unit 


After the temperature and relative humidity to be 
maintained inside an air conditioned space have been 
decided upon, and the outside design temperatures at 
which these conditions are to be maintained have been 
selected, the following steps are necessary for the 
proper selection of the air conditioning unit: 

(1) Caleulate the sensible, latent and total heat 
gains for the space to be air conditioned. 

(2) Determine the sensible total heat ratio. 

(3) Select the dry bulb temperature of the air to 
be supplied. 

(4) Compute the quantity of air to be supplied to 
the room. 


Water Supply 
y Connection for 
Humidifier 
Drain Connection 
face Damper 


Heating Cor! 
Cooling Cor/ 


Drain | 
Connection 





Fig. 1. Vertical floor mounted type of 


air conditioning unit 
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(5) Ascertain the wet bulb temperature of this air. 

(6) Decide on the quantity of fresh air to be sup- 
plied to the room. 

(7) Determine the condition of the mixture of re- 
circulated and fresh air entering the air conditioning 
unit. , 
(8) After the condition of the air to be supplied 
to the room has been determined, a check must be made 
to find out whether it is possible to cool the air entering 
the unit to the required condition, or whether it will 
be necessary to subcool this air to reduce its moisture 
content and then reheat it. 

(9) Compute the total cooling load. 


All of the above steps will apply regardless of the 
cooling medium to be used or the make of the unit. 

It next will be necessary to decide whether to use 
direct expansion type surface, chilled water, or brine 
type cooling surface. 

After the type of surface has been selected, the 
following basic factors must be determined: 

For Direct Expansion Units 

(10) Refrigerant to be used. 

(11) Surface temperature of the coil. 
*(12) Suction temperature of the refrigerant. 
*(13) Face area of coils and arrangement of tubing. 
*(14) Number of rows of tubing. 
*(15) The air friction through the coil. 
For Chilled Water or Brine Type Units 

(16) Temperature of inlet water or brine. 

17) Permissible temperature rise. 

18) Quantity of water to be circulated. 
*/19) Face area of coils and arrangement of tubing. 
Number of rows of tubes. 
(21) Water friction through tubes. 
*(22) Air friction through cooling unit. 
Note: Items marked can only be determined 
by reference to data furnished by the manufacturers 
of cooling surface and by following the procedure out- 
lined for use with these data. It should be understood 
that such data and procedure apply only to the par- 
ticular make and type of cooling surface for which they 
were prepared and cannot be used for other makes or 
types. 

In order to illustrate the procedure to be followed, 
assume that a room is to be maintained at 8OF D.B. 
and 50°, R.H. with outside air temperature at 95F 
D.B. and 76F W.B. The following paragraph numbers 
correspond to those of the section “Steps in Selection 
of an Air Conditioning Unit,” page 66. 

(1) Assume the sensible, latent and total heat gains 
have been computed as 270,000 Btu per hr, 30,000 Btu 
per hr and 300,000 Btu per hr respectively. 

(2) The sensible total heat gain 
270,000 /300,000 or 90°. 

(3) The dry bulb temperature of the air to be 
supplied to the room should next be determined as 
follows: 


On the psychrometric chart, Fig. 5, locate point R 


ratio will be 
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Fig. 2. Horizontal suspended type of unit 


at the desired room conditions of 80F D.B. and 50°, 
R.H. (67F W.B.) and from this point draw a line at 
an angle corresponding to the sensible total heat ratio. 
This may be determined by means of a special rule 
designed for use with the chart or by the use of a 
chart on which graduations are provided for the pur- 
pose. In this example, the first is used. 

This line should be extended to intersect the satura- 
tion line. Air supplied in suitable quantities at any 
condition along this line will give the desired conditions 
in the room. Air supplied at a condition not on this 
line will not produce the desired conditions in the 
room. 

In general, it is advisable to limit the temperature 
differential between the room condition and entering 
air to not more than 20F, and it is desirable if it can 
be accomplished without excessive drafts to reduce this 
ditferential to ISF or even 16F. 

Let us assume that a differential of IRF is to be used 
and the dry bulb temperature of the entering air will 
be S0—-18 or 62F. 

1) The quantity of air to be circulated may now be 
found trom the formula: 

cfm H. (1.08 « T,) 

where H_ is the sensible heat to be removed 

T, is the temperature differential 

1.08 is the heat in Btu per hour required to raise 
the temperature of air 1F when supplied at the rate 
of 1 cfm. 

cfm 270,000 (1.08 \ 1 
approximately. 


S) 14,000 cfm 


(5) The wet bulb temperature of the entering air 
may now be found from the chart at B the point of 
intersection of the dry bulb temperature and the sen- 
sible heat ratio line which in this case is 60F W.B. 

(6) The quantity of fresh air to, be supplied to the 
room is commonly based on the number of occupants 
of the room and the cubic feet of fresh air to be 
allowed per person. Assuming that there are 100 per- 
sons in the room and 20 cfm per person to be supplied, 
the total will be 2,000 cfm. 
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(7) The condition of the air entering the air con- 
ditioning unit must now be determined. This air will 
be a mixture of 12,000 cfm of room air at 80F D.B. 
and 67F W.B. and 2,000 cfm of outside air at 95F D.B. 
and 76F W.B. 

On the psychrometric chart, Fig. 5, draw a line be- 
tween these conditions shown at points R and O 
respectively, and at a point 2,000/14,000 or 1/7 of the 
linear distance R O from the point R locate point A 
corresponding to the entering air temperature of 82F 
D.B. and 68.5F W.B. 

(8) In Fig. 5 it will be observed that the sensible 
total heat ratio line is almost horizontal, and crosses 
the saturation curve at a moderate temperature. This 
is because the latent heat load is relatively small. 

When the latent heat load is relatively large the 
sensible total heat ratio line will be more nearly 
vertical and may only intersect the saturation curve at 
a very low temperature or not at all. In the first case 
it will be necessary to maintain excessively low surface 
temperatures for the coil with consequent low suction 
pressure of the refrigerant, greater cooling load and 

larger condensing 
equipment. It will 
generally also result 
in lower tempera- 
ture of the = air 
leaving the air 
conditioning unit 
which may prove 
very objectionable 
to occupants of the 
room. 

If the sensible 
heat ratio line can- 
not be extended to 
intersect the 
saturation line, the air entering the unit cannot, by 
cooling only, be delivered at a suitable condition to 
maintain the desired dry and wet bulb temperatures 
in the room. 

In each of the above cases the air may be subcooled 
to reduce its moisture content, and then reheated to 
bring the dry bulb temperature to the desired level. 

The following example will serve to illustrate the 
second condition: 

If, in the previous example, the internal latent heat 
gain were 230,000 Btu per hr, with the same sensible 
heat gain of 270,000 Btu per hr, the total heat gain 
would be 500,000 Btu per hr and the sensible total heat 
ratio would be 54%. 

In this case the sensible total heat ratio line would 
be as shown on the psychrometric chart in Fig. 6, and 
would be too steep to intersect the saturation curve. 

A vertical line representing the desired dry bulb 
temperature for air entering the room should be drawn 
to intersect the sensible total heat ratio line. This 
intersection occurs at a point B corresponding to 62F 
D.B. and 55F W.B. and a dew-point temperature of 
50F. A horizontal line or constant total humidity line 
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Fig. 3. Cabinet type installation 
without ducts 
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should be drawn through the point B to the saturation 
line. From a point S about 3 degrees lower than the 
dry bulb temperature corresponding to the intersection 
of the constant humidity line with the saturation 
curve, a line should be run to point A (the entering air 
temperature of 82F) as previously determined. 

The point D at the intersection of the line SA and 
the constant total humidity line through B will indi- 
cate the condition at which the air should leave the 
cooling coil. 

This air should then be reheated without the addi- 
tion of any moisture (along the constant humidity 
line) to the point B. 

(9) If, after checking as outlined under (8) it is 
found that the desired condition of the air can be 
obtained by cooling only, the total cooling load may be 
determined as follows: 

efmair x 60 & (H, — H,) 
H. =- a ————— 
cfm per lb air 
where H, == total cooling load in Btu per hr 
H, — total heat of air at condition A where it 
enters the coil (at 68.5F W.B.) 
H, = total heat of air at condition B where it 
leaves the coil (at 60F W.B.) 
14,000 \. 60 & (32.75 — 26.40) 
H, <= —————__— — . 
13.5 
== 400,000 Btu per hr approximately. 

In the second example the formula would be changed 
to use the total heat of the air at condition D in place 
of condition B as follows: 

14,000 \ 60 & (32.75 — 21.11) 

















° 13.5 
— 730,000 Btu per hr approximately. 
The approximate reheating load would be: 
14,000 \ 60 « (23.18 — 21.11) 





H, = 


r 





13.5 
— 130,000 Btu per hr. 


Selection of the Cooling Medium 


The cooling medium for use with coil surface may 
be: 

(1) A suitable refrigerant directly expanded in the 

coil. 

(2) Chilled water. 

(3) Chilled brine. 

The use of direct expansion refrigerant in air con- 
ditioning systems is generally restricted to nontoxic, 
nonirritant, nonexplosive and nonflammable gases. Of 
these Freon (F-12) is most commonly used. 

When water of suitable temperatures is not avail- 
able from wells or other sources at low cost, the use 
of direct expansion type surface will generally be most 
economical in first cost and in cost of operation as it 
eliminates the necessity of installing water or brine 
coolers, pumps and relatively large insulated water 
mains, as well as the cost of pumping. 
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Expansion valves have been developed to a point 
where they are relatively simple in construction, reli- 
able in operation and low in cost. 

Where long mains with many joints are necessary 
between condensing equipment and air conditioning 
units, the possibilities of leakage with high replace- 
ment costs for refrigerant may make it desirable to 
provide water cooling equipment close to the condens- 
ing units and to circulate chilled water to the coils. 

Where low temperatures and humidities are to be 
maintained, it may be necessary to carry surface tem- 
peratures in the coils which might entail danger of 
freezing and damage to the coil surface if water were 
used. In such cases brine at suitable density to safe- 
guard against freezing may be used. 

Calcium brines do not have any corrosive effect on 
steel pipe, and strong solutions of salt brine may be 
used without any appreciable effect. 


Selection of Direct Expansion Type Surface 


Assuming that direct expansion type surface using 
Freon (F-12) is to be used in the air conditioning 
unit to be installed for the first example, the method 
of determining surface temperature of the coils, the 
suction temperature of the refrigerant, the face area 
and arrangement of tubing, the number of rows of 
tubing and the air friction through the coil will be 
illustrated for two different makes of coil surface, each 
supplied by manufacturers of national reputation for 
high grade equipment. 

The procedure outlined by the first manufacturer 
takes as a starting point the well known fact that 
when air passes over a cooling surface the temperature 
of which is below the initial dew-point of the air, the 
absolute humidity is reduced in direct proportion to 
the temperature reduction. 

From this premise a temperature-humidity reduc- 
tion constant has been developed. This constant may 
be defined as the ratio of the difference between the 
dry bulb temperature of the entering and leaving air 
to the difference between the dry bulb temperature of 
the entering air and the temperature of the cooling 
surface. 

This may be expressed mathematically as follows: 


where t. is the entering air dry bulb temperature 
t, is the leaving air dry bulb temperature 
t. is the surface temperature 
The same value of the constant will apply to the re- 
duction in the absolute humidity, and may be expressed 
as follows: 


WwW, —W, 
ani minnie 
W..— W. 
where W, — entering air grains of moisture per pound 
of air 
W, = leaving air grains of moisture per pound 
of air 
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W. — grains of moisture per pound of saturated 
air at coil surface temperature 


Values of C, vary with the face velocity and the 
number of rows deep of the coil surface, as shown in 
the following tables: 


Face velocity 500 fpm 


Ca = 0.290 
Ca = 0.870 


Face velocity 300 fpm 


C. = 0.350 
C. = 0.920 


l-row coil 
6-row coil 





1-row coil 
6-row coil 

A sensible cooling constant K, has also been devel- 
oped which simplifies the heat transfer computations 
by its use with the difference between the entering air 
dry bulb temperature and the coil surface temperature, 
thus eliminating the more complicated process of de- 
termining the log mean temperature difference be- 
tween the air and the coil surface. 

This may be expressed mathematically, as follows: 


H, == Ki, x A; x (t, — t,) 


where H, — sensible capacity of the coil surface in 
Btu per hr 
K., — sensible cooling constant 
A, — face area of coil in square feet 
t. — entering air dry bulb temperature 
t. — surface temperature of the coil 


The value of K, also varies with the face velocity and 
the number of rows of coils. as shown in the following 
table: 


Face velocity 500 fpm Face velocity 300 fpm 
l-row coil Ka = 150 l-row coil Ka = 200 
6-row coil Ka = 400 6-row coil K, = 295 


A third constant D, indicates the necessary differ- 
ential between the cooling surface temperature and the 
refrigerant temperature to absorb a given amount of 
heat. 

This differential varies with the total amount of 
heat per square foot of face area which the coil sur- 
face must absorb and the number of rows of coil. 

The following values of D, serve to show this varia- 
tion: 
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Load 10,000 Btu per 

sq ft face area 
Dr= 84 
D, = 11.8 


Load 20,000 Btu per 

sq ft face area 

 -Dr = 11.6 
= 18.4 


6-row coil 
3-row coil 


6-row coil 
3-row coil D- 

To determine the total heat load on a square foot 
of face area, it is necessary to determine the volume 
of air passing through 1 sq ft of face area of the coil 
and to determine the sensible and latent heat load for 
this air. 

The sensible heat load may be determined from the 
following formulas: 


H. — cfm ax 1.06 pd ia, a cic t, ) 
and the latent heat as follows: 
H, —cfm « 0.66 « (W, — W,) 


where cfm — total air flow through 1 sq ft of face 
area in cubic feet per minute 


t. = entering air dry bulb temperature 

t, — leaving air dry bulb temperature 

W.. — entering air absolute humidity in grains 
per pound of-air 

W, — leaving air absolute humidity in grains 


per pound of air 
The sum of H, and H, will give the total heat load. 


The direct expansion type cooling surface for the 
first example may now be selected by the use of these 
three constants and accompanying tables. 

In this example the basic conditions were previously 
determined as follows: 


Outdoor dry bulb temperature t. = 95F D.B. 
Outdoor absolute humidity W. = 105 gr. (95F D.B. 
f and 76F W.B.) 
Indoor dry bu'b temperature t:; = 80F D.B. 
Indoor absolute humidity W: =77 gr. (80F D.B. and 
50% R.H.) 
Total air to be circulated = 14,000 cfm 
Fresh air to be supplied = 2,000 cfm 
R =1/7 
70 


Fig. 5. Design conditions plotted on a Trane 
psychrometric chart 


The temperature of the air entering the 
coils may be found from the following 





formula: 
t., = t, a R (t,, ere t,) 


where t, is the dry bulb temperature of air 
entering the cooling coil and other values are 
as noted above. Therefore t. — 80 + 1/7 
(95 —- 80) — 82.14F D.B. 

Similarly the moisture content W,. of the 
air entering the coils may be found from the 
following formula: 

Ww. =W, + R(W,—W,) 


therefore W, — 77 + 1/7 (105—77) —81 gr. 

The condition of the air leaving the surface 
after removal of the required amounts of sensible and 
latent heat may now be computed as follows: 


Nv) 
Qu 
S 
a) 
S 
U 
N 
S 
\ 
a) 
IS 
Oo 
Q 
2 
3 
NX 


. <= t, a 


where t, is the dry bulb temperature of the air leaving 
the unit 

H, is the sensible heat to be removed from this air 

H, = room sensible heat gain - efm fresh air 
(t,—t,) & 1.06 

H, — 270,000 +- 2,000 (95 — 80) 
(302,000 Btu approx. ) 


302,000 


1.06 — 301,800 


t - 82.14 — — 61.84F D.B. or 





14,000 1.06 
62 approx. 
The absolute humidity of the air leaving the unit 
may now be found from the following formula: 





cfm « 0.66 
where W, is the absolute humidity of the air leaving 
the unit 
H, is the latent heat to be removed from the air 
H, — room latent heat gain + cfm air (W, — W;) 
< 0.66 
H, = 30,000 + 2,000 (105 — 77) s~ 0.66 — 67,000 
Btu 


67,000 
v7. — 





= 73.8 gr. 
14,000 « 0.66 


Summarizing these results we find: 
Air entering unit Air leaving unit 











Dry bulb temperature 82.1F 62.0 F 
Absolute humidity 81 er 73.8 gr 
Wet bulb temperature 67.5 F 60 F 
Total heat 31.9 Btu 26.4 Btu 
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The required surface temperature of the coil may 
now be determined graphically by drawing a line 
through the points on the psychrometric chart corre- 
sponding to the entering and leaving air conditions 
of the coil. This line AB on the psychrometric chart in 
Fig. 5, when continued to the point S where it inter- 
sects the saturation curve, establishes the surface 
temperature of the coil at 58.5F. 

The value of the constant C,, may now be determined 
as follows: 

82.1 — 62.0 


C, = 0.85 


82.1 — 58.5 
Consulting curves furnished by the manufacturer we 
find that for the above value of C,, either a 4-row coil 
with a face velocity of 200 fpm or a 6-row coil with a 
face velocity of 500 fpm may be selected. 
A face velocity of 500 fpm is preferable as it will 
improve the proportion of the unit and will greatly 
decrease the space requirements. 


Face Area 


The face area may now be determined by dividing 
the total air flow in cfm (14,000) by the selected face 
velocity (500) giving a face area of 28 sq ft. 

There may be a choice of several 6-row coils of vary- 
ing lengths and number of tubes across the face of the 
coil. In general, longer tubes with a lesser number of 
tubes across the face of the coil are most economical 
in first cost, but the adaptability of the coil must be 
considered for use in the same housing in which heat- 
ing coils, filters and fans are to be installed. 

Coils with either 12 or 18 rows of tubes across the 
face are desirable because they permit division of the 
cooling surface into two or three sections each supplied 
by its own expansion valve and distributing chamber. 

The sensible cooling capacity of the coil may now be 
determined from the formula 
given, as follows: 

H, — K, x A; X (t. —t,) 

H, = 460 « 28 « (82.14 58.5 ) 
304,000 Btu per hr. 

This checks closely with the previously 
computed value of H,. 


previously 


loomed 


Refrigerant Temperature 
The refrigerant temperature inside the 
tubes may next be determined as follows: 
Divide the total heat load on the coil by 
the square feet of face area to give the load 
per square foot of the face area. 


Fig. 6. Design problem conditions plotted 
on a Trane psychrometric chart 
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The total load — H, + H, — 302,000 + 67,000 — 
369,000 Btu per hr. 

369,000 /28 — 13,000 Btu per sq ft of face area. 

The manufacturers’ curves indicate that with this 
loading for a 6-row coil, the value of D, should be 9.5F. 

The temperature of the refrigerant should, there- 
fore, be 58.5 — 9.5 or 49F. ; 

Air friction through a 6-row coil at 500 fpm face 
velocity is found to be approximately 0.40 in. S.P. 

The second manufacturer uses tables based on the 
following formulas: 


Total heat in Btu per hr —L « cfm « (H,—H,) 
Total heat in Btu per hr— Ms FA x (t,—t,) 


where 

cfm — cubic feet of air per minute at standard 
conditions 

H, — total heat of air at entering wet bulb 
condition 





H,. — total heat of air at coil temperature 
H, — total heat in Btu per hour to be dissipated 
t. —= wet bulb temperature corresponding to H, 
t, — saturated suction temperature of the 
refrigerant at the coil 
FA — face area of coil in square feet 
Land M are factors as follows: 





L and M Factors for 8 Fins per Inch 


Rows deep | L M 
1 1.48 400 
2 2.45 806 
3 3.07 1,200 
4 3.47 1,600 
5 3.78 2.000 
6 4.05 2.400 





Percentage Humidity 
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The following values have been previously deter- 
mined: 
cfm — 14,000 cfm 
H, — for entering air at 68.5F W.B. — 32.75 Btu 
H, — at 58.5F W.B. (S in Fig. 5) — 25.40 Btu 
H, — 400,000 Btu 
t. — 58.5F 
t, — to be determined 
FA — to be determined 
L and M to be determined 
Using a modification of the first of these two 
formulas and solving for L, we find: 


400,000 





Lee == 3.90 
14,000 (32.75 — 25.40) 


Coil Required 


From the table of values of L we find that this would 
require a coil 6 rows deep and M would be 2,400. 
Assuming a face velocity of 500 fpm the required face 
area would be: 


Total cfm 14,000 
— = 28 sq ft 
500 

Stock sizes of units require the use of 2 units 29 in. 
wide with tubes 6% ft long having a total face area 
of 27 sq ft. Therefore with the following values, 
already determined, 

M — 2,400; FA — 27 sq ft; T, — 58.5F, the satu- 
rated suction temperature t, of the refrigerant in the 
coil may be determined from the following modifica- 
tion of the second formula: 





Face velocity 


Total heat removed, Btu per hr 





t, — t. — 
M x FA 
400,000 
— 58.5 — ————_—_- — _ 52.3F refrigerant suction 
2,400 x 27 
temperature 


The air friction may next be determined, as follows: 


Total cfm 14,000 
= — 520 fpm 
Face area 27 





Actual face velocity — 


From the manufacturers’ tables the friction through 
a 6-row coil at 520 cfm air velocity is found to be 
0.415 in. S.P. 

Below are the results of these two independent meth- 
ods of selection of similar type of coil surface: 





Face Area Suction Air 

of Coil, No. Rows Temperature, Friction 

Mfr. sq ft Deep F In. S.P. 
A 28 6 49.0 0.400 
B 27 6 52.3 0.415 


Chilled Water and Brine for Cooling Coils 


If the use of direct expansion type surface is not 
considered desirable, and if the entering and leaving 
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temperatures of the water or brine and the number 
of gallons per minute to be circulated are not prede. 
termined by the necessity of tying in to an existing 
system, or by other limitations, consideration should 
be given to the following six factors: 


Large quantities of water will: 


(1) Require smaller differentials between entering 
and leaving water temperatures and air and water 
temperatures; 

(2) require a greater amount ‘of cooling surface in 
the air conditioning unit; 

(3) require larger chilled water mains which are 
expensive to insulate; 

(4) require larger pumping equipment; or, 

(5) if sizes of mains are not increased, more fric- 
tion and higher pressures on all of the piping and 
equipment; 

(6) may in some cases permit the use of higher suc- 
tion pressures and consequently smaller condensing 
equipment. 


Smaller quantities of water will have the reverse 
effects. 


Counterflow 


Counterflow of air and water through coil surface 
should always be used in order to obtain the maximum 
capacity from the coil, and while it is possible by this 
method to bring the dry bulb temperature of the air 
leaving the unit down to a point about 3F higher than 
the entering water temperature, this usually requires 
an excessive amount of coil surface. 

Based on the paragraph numbers under the sub-head 
“Direct Expansion Units” page 67, then 

(16) The most economical differences between the 
leaving air dry bulb temperature and the entering 
water temperature ¢, is in the range from 6 to 8F. 

(17) The temperature t, of the water or brine leav- 
ing the coil should be 10F or more below the dry bulb 
temperature of the entering air. The difference be- 
tween ¢, and ¢, will give the permissible temperature 
rise. 

(18) With the entering and leaving water or brine 
temperature known, the quantity of water to be cir- 
culated may be determined from the following formula: 


W ce Bh 4) 


Where W is the weight of water in pounds per hour, 
and H, is the total heat to be removed from the air. 


Water Temperature Rise 


With 62F D.B. temperature of leaving air, assume 
the temperature of the entering water is 55F, and 
with a temperature of 82F for the entering air, assume 
the temperature of the water leaving the coil is 67F. 
This gives a 12F rise for the water. 

H, was previously determined as 400,000 Btu per hr. 
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The quantity of water to be circulated may now be 
computed as follows: 


W — 400,000, (67 — 55) — 33,000 lb per hr, approx. 
33,000/(60 « 8.3) == 66 gpm. 


From this point on the computations must be based 
on data furnished by the manufacturer whose equip- 
ment will be used. 

In general it may be stated that water velocities 
through coils should be 3 fps or higher in order to pre- 
vent reduction of the heat transfer coefficient due to 
formation of a stagnant film of water on the inside 
surface of the coils. 

The most economical face velocities of air through 
the cooling surface will generally be between 400 and 
600 fpm. In case of heavy cooling loads it is usually 
advisable to reduce the face velocity to the lower limit 
of 400 fpm in-order to keep the air friction through 
the coil to a minimum. 

The heat transfer coefficient in Btu per hour per row 
per degree of log mean temperature difference per 
square foot of face area at 3 fps water velocity, and 
with air velocity of 500 fpm per sq ft of face area of 
coil, will be approximately 170. 


Log Mean Temperature Difference 


The method of determining the log mean tempera- 
ture difference (LTD) may best be shown by the fol- 
lowing example: 

If in this case, as in the previous example, it is de- 
sired to have the air leave the coil surface at a temper- 
ature of 62F D.B., the cooling water should enter at 
about 7F below this temperature or 55F, and allowing 
a 15F differential between the dry bulb temperatures 
of the entering air and the temperature of the water 
leaving the coil, this latter temperature will be 67F. 


The LTD (Log mean temperature) may be determined 
as follows: 


Dry bulb temperature Dry bulb temperature 


entering air 82 leaving air 62 

Temperature water Temperature water 
leaving 67 entering 55 
15 7 


LTD = 10.55 (determined by the following table) 
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Fig. 7 (left). Plan of a 
single serpentine coil— 
Fig. 8 (right). 
Plan of a double serpen- 
tine coil—6 rows. 








D. B. temperature D. B. temperature entering air 
leaving air less tem- less temperature water leaving 
perature water entering 9 10 12 14 16 18 


Log Mean Temp. Differences 
6.75 7.20 8.00 8.75 9.50 10.20 
7.50 7.90 8.75 9.50 10.20 11.00 
8.00 8.45 9.30 10.20 10.90 11.70 
8.50 9.00 10.00 10.80 11.65 12.50 
9.00 9.50 10.50 11.45 12.25 13.00 
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Selection of Coil for Water Cooling 


Again using the previous example, a coil using 
chilled water for cooling the air through the desired 
range may be selected in accordance with the following 
procedure of a nationally known manufacturer of 
water and brine cooling surface. 

The necessary data for the selection of the coil is 
as follows: 

Total amount of air to be cooled, 14,000 cfm. 

Entering air temperature, 82.14F D.B. and 68.5F 
W.B. 

Leaving air temperature, 62F D.B. and 60F W.B. 

Temperature of water entering unit, 55F. 

Quantity of water available, 66 gpm. 

The total load H, to be absorbed by the coil under 
these conditions was previously found to be approxi- 
mately 400,000 Btu per hr. 

The water temperature rise T, through the coil with 
66 gpm available will be 


H, 400,000 





= —  12F approx. 
gpm < 60 x 8.3 66 x 60 X 8.3 


With an air velocity of 500 fpm, the 


14,000 
Face area --— 





or 28 sq ft. 
500 

From the manufacturers’ data sheets of standard 
size coils, two coils each 24 in. nominal face width and 
with 84-in. tubes, or two coils each 30 in. nominal face 
width and with 66-in. tubes may be selected. The 
selection may be governed by the adaptability of the 
physical dimensions of the coil surface to other parts 
of the unit. 

The water velocity through the coils must next be 
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Fig. 9. Unit provided with drain headers 
between inlet and outlet headers 


determined. With 
receive 33 gpm. 


two sections, each section should 
From the manufacturers’ curves, we find that the 
water velocity through a two-row unit with 30-in. face 
width would be approximately 1.75 fps. 
With a single row unit with 30-in. face. the water 
velocity will be 


of heat transfer. 


3.5 fps which will give a better rate 


Moisture Factor 


As there will be moisture condensed out of 
on to the 


the air 
a temperature below 
the dew-point of the entering air, a factor for 


coil surface which is at 


increase 


in heat transfer due to wetted fin surface F. should 
next be determined, as follows: 
Entering air dry Entering air dew- 
bulb $2.14 point 61.5 
Entering watertemp. 55.00 Entering water temp 55.0 
Difference 7.14 Ditference 5 


From the manufacturers’ chart under these condi- 
tions, the heat transfer factor will be 1.16. 
The Log MTD may now be determined as follows: 


Dry bulb temperature Dry bulb temperature 


entering air 82.14 leaving air 62.0 
Temperature of Temperature of 
leaving water 67.00 entering water 55.0 
Difference 15.14 Difference 7.0 
Log MTD from tables.......... 10.6 approximately 


The heat transfer coefficient HTC with a water ve- 
locity through the coil of 3.5 fps and 500 fpm face 
velocity of air through the coils is found from the 
manufacturers’ data to be 171. 
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Note: If the water velocity of 1.75 fps had been 
used this value would have been only 156.5 Btu per 
hour per row of tubes per degree of mean temperature 
difference per square foot of face area. 


Number of Rows 


The number of rows of tubes may now be found 
from the following formula: 


Total load in Btu per hour 
Rows of tubes — 





Face area & log MTD x HTC x F, 
400,000 





28 &X 


10.6 \ 171 & 1.16 


r 


Therefore use 7 rows. 

Therefore, two tiers of coil surface, each consisting 
of one 4-row and one 3-row single row serpentine coil 
in series, and the two tiers operating in parallel, 
should be provided. 

The air friction through the coil surface must now 
be determined from the tables and for 7 rows of coil 
at 500 fpm face velocity this will be 0.40 in. 

The friction of water through the coils may now be 
determined. The total water travel through single row 
coils 7 rows deep, 66 in. long will be 7 by 66 12 or 385 
ft. The water friction at water velocity of 3.5 fps is 
found from the manufacturers’ chart to be 6.5 ft for 
each 10 ft, or a total of 25 ft. 

Other well-known manufacturers of water type cool- 
ing surface furnish similar data and procedure to be 
followed in selection of the cooling surface which they 
manufacture. Careful study of such dgta is desirable 
and will prove instructive to the reader who will spend 
the time to analyze such information. 


Construction of Cooling Coils 


There are « number of well-known manufacturers 


of cooling surface designed for use with chilled water. 


brine or direct) eXpansion and each of 


these can present reasonable claims for superiority of 


refrigerant, 


design or construction of their product in one or more 
details. 

Regardless of make, for maximum efficiency, direct 
expansion type cooling surface must be designed t 
meet the following requirements: 

1) Even distribution of refrigerant through the 
coil in order that each portion of the coil may 
do its proper share of the work. 


(2) Short path of travel for the refrigerant through 
the coil in order to reduce the pressure drop. 

(3) Coils must be designed to insure maximum heat 
transfer between the inside surface of the tubes 
and the refrigerant as it vaporizes. 

(4) The prime and secondary surface must be de- 


signed to provide maximum heat transfer be 
tween the air passing through the unit and the 

coil. 
The first of these requirements is commonly met by 
use of one or more distributing chambers, each of 
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which is supplied by one expansion valve with the 
necessary refrigerant, and distributes this by means 
of properly sized branch tubing to the several portions 
of the cooling coil. In one widely used make of coil 
surface the even distribution of the refrigerant is ac- 
complished by means of a header divided into two or 
more chambers fed through metering orifices and each 
serving one portion of the cooling surface. 


Face or Row Control 


Coils may be arranged either for face control or 
row control. Where face control is desired, these units 
can be obtained in 2 to 6 rows deep in the direction 
of air flow and in 12, 18 and 24 tubes across the face. 

Each distributing header which is of the so-called 
centrifugal type delivers the expanded refrigerant to 
six tubes in the first row, and from there it is fed 
through the corresponding tubes in as many rows 
(2-6) as are required, and at the last row correspond- 
ing collector headers are provided for removal of the 
refrigerant after it has done its work. 

This arrangement can be used to advantage where 
two or more condensing units are provided as it pro- 
vides a positive method for dividing the load between 
the compressors. 

It should be noted that with this arrangement, when 
the expansion valve for any circuit is closed or the 
refrigerant supply is shut off in any other manner, 
that portion of the air which passes through the cir- 
cuit is not air conditioned. 

When row control is desired a separate thermal ex- 
pansion valve and distributing header is required for 
each row in depth for each unit with a corresponding 
outlet header for each row. 

This arrangement provides individual control of 
each row of coil in depth without allowing any uncon- 
ditioned air to pass through the coil. 

The third requirement is met by selection of tubing 
of proper diameter to insure turbulence and velocities 
of vaporized refrigerant which will provide the maxi- 
mum rate of heat transfer. 


Maximum Heat Transfer 


The fourth condition requires proper proportioning 
of the prime and secondary surface, permanent effec- 
tive bonding of these two together to insure rapid heat 
transfer from prime to secondary surface, and design 
and construction of the secondary surface to insure 
most effective wiping action of the air in its passage 
over this surface. 

Direct expansion type cooling surface is made in 
secticns from 2 to 6 rows deep, and is commonly ob- 
tainable in tube length increments of 6 in. from 2 ft 
to 7 ft and in various face widths from 12 in. to 32 in. 

Tubes vary from 1%-in. to 7,-in. diameters with 
thicknesses of from 0.028 in. for steel to 0.035 in. for 
copper and are constructed of various materials, in- 
cluding copper, Admiralty metal and steel to suit the 
requirements of the customer. 
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Provision for movement of the tubes due to contrac- 
tion and expansion under changing temperatures is 
usually made by the use of return bends on the coils 
and the spacing of supports to permit restricted move- 
ment of the coils. 

A 10:1 ratio of external to internal heating surface 
is provided in some makes of direct expansion coil 
surface for air conditioning units. 

Where it is necessary to cool the air to near freezing 
temperatures, pipe coils without finned surface are 
sometimes used in order to reduce the frequency and 
length of time required for defrosting. 

Face velocities of the air passing through the coil 
surface of 500 fpm are commonly used. Condensation 
begins to be carried off the coils into the air stream 
at about 450 fpm and with air velocities of 600 fpm 
this water may be carried in the duct work unless 
eliminator plates are used. 

Where coils are installed in two or more units high, 
there is danger of water dripping from the higher to 
the lower unit, and splashing into the air stream un- 
less troughs are provided for each bank to collect the 
moisture. 

Water type cooling surface is available in various 
combinations from 2 to 8 rows deep. 

Where only moderate quantities of water are avail- 
able, a header may be provided on the first row of 
tubes to distribute the cold water evenly over the face 
of the unit. Corresponding tubes in successive rows 
are arranged in series. See Fig. 7. 


Excessive Resistance 


With large quantities of water this arrangement 
may cause excessive resistance to the flow of water 
through the coils, and to eliminate this possibility 
some manufacturers so arrange the tubes and headers 
that a double row of tubes, Fig. 8, is supplied from 
each header. An alternate arrangement to serve the 
same purpose is the use of 2-row straight tube sections 
with these sections connected in series. , 

Where very limited quantities of water are avail- 
able and high temperature differentials between enter- 
ing and leaving water are necessary it is possible to 
obtain coils which are so arranged that the water 
makes two passes across the face of the unit for each 
row of tubes. 

Where the water available for cooling may not be 
clean, or where brine is used, coils may be equipped 
with clean-out plugs at both ends of each tube, and 
on the headers to permit thorough cleaning at regular 
intervals. 

Vents must be provided to facilitate removal of air 
when filling the coils. 

In order to eliminate the possibility of freezing in 
cold weather due to failure to drain all parts of the 
coil surface, one widely used make is equipped with 
drain headers between the inlet and outlet headers at 
each point, where, if coils are not set absolutely level, 
water could be trapped in the section. See Fig. 9. 
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This blower fan wheel, 9-2/3 ft in diameter, with 200,000 
cfm low pressure capacity, is modelled after similar, small- 
er fans developed during the war for the Navy. This wheel 
is being re-engineered by the Sturtevant Division of West- 
inghouse Electric. Aluminum wheel was cast in 7 sections. 
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(Below) A pressure sealing zipper, unique device of rubber 
and metal manufactured by The B. F. Goodrich Co., is used 
to seal sections of the Supercharger air ducts of the Re- 
public XF-12, Army 4-engine photographic plane. A com- 
mercial version built for civilians is called the Rainbow. 


A snow-melting driveway, 600 ft long and two lanes wi | 
intersects the snow covered main road near America, | 
Cyanamid’s Bridgeville, Pa., plant. Two runs of pipe unde 
each wheel track carried water at 140F on this first trig | 
and kept tracks clear at all times in a 2-in. snow falj 


Picture 
| Paragraphs 


Prudencia Apartments now under construction in the | 
fashionable Hygienopolis suburb of Sao Paulo, Brazil, | 
will be completely air conditioned. Liberal glass | 
area and many balconies take advantage of Brazilian 
sun. Basement is parking area for 40 automobiles. | 
Architect is Rino Levi, and consulting engineer for 

air conditioning is Admiral J. Lomba. Apartment 

temperatures are individually controlled by 38 Trane 

Climate Changers while structures on roof house | 
central heating and refrigeration supply equipment. | 


| 


A novel Quonset-type factory being rushed to completior | 
by York-Shipley to provide 60,000 sq ft of space until: | 
permanent factory can be built. Principal product ¢ | 
Quonset plants will be oil-fired warm air units for veterat 
housing. Buildings are corrugated iron on steel frame | 
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Air Conditioning Design to Meet 


Current Material Shortages 


BRUCE A. JACOBI 
Chief Engineer, Lerner Shops, New York, N. Y. 


Design practices of the Lerner Shops to avoid con- 
struction delays in the installation of air conditioning 
systems are presented in this article. It stresses im- 
portance of modified designs to meet present 
material and labor shortage, and the need for 
proper design to provide adequate and efficient 
maintenance. 


HE second year of post-war construction finds the 
"Las conditioning design engineer greatly disillu- 
sioned. His dreams of mass quantities of new equip- 
ment, improved apparatus, an ample availability of 
labor, the elimination of all government red tape—all 
these have been shattered. Instead of such an Utopian 
outlook, the practical minded engineer has been con- 
fronted with an opposite reality. 

Design is not the only headache confronting the en- 
gineer today. Maintenance, which is all too often 
passed off in a light vein, presents many a restless 
night for the conscientious engineer. Besides, there 
is the lack of immediately available strategic mate- 
rials, such as compressors, bearings, motors, starting 
equipment and controls; the substitution of parts 
which are not necessarily interchangeable. These are 
just a few of the many items that necessitate a care- 
ful and diligent maintenance program if systems are 
to operate with a minimum number of breakdowns. 

At present there is a strong tendency toward de- 
signing retail stores with large sales areas and utility 
rooms. This in turn results in increased sizes of air 
conditioning, heating and ventilation systems. Owners 
and managers, in an effort to employ better personnel, 
to increase their efficiency, and to retain their services 
for a long period of time, insist upon completely air 
conditioning all work areas. This not only greatly im- 
proves labor relations but results in a pleasant and 
cheerful spirit among the retail store staff. 

Since most soft goods merchandise is perishable or 
is subject to spoilage caused by extremes in temper- 
ature and humidity, most modern retailers now know 
that a vast amount of spoilage can be prevented by 
storing merchandise in an air conditioned room. Dan- 
ger of damage from insects is also checked. As a re- 
sult, many merchants have been educated and now 
Insist on air conditioned stock rooms, work rooms, and 
alteration rooms. 

With the demand for larger systems, the design en- 
gineer today must meet such requirements plus the 
Standards for a quality installation at a time when the 
market has a limited availability of air conditioning 
apparatus, scarce materials and a sparse supply of 
labor—all at greatly increased costs. 
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Nor are government restrictions completely elimin- 
ated. The Civilian Production Administration of our 
Government still controls authority to build. In many 
commercial building programs, the heating, ventilating 
and air conditioning elements constitute an important 
and sizable portion of the expenditure, and particularly 
in today’s market, contribute greatly to increased 
building costs. The design engineer therefore should 
not completely disregard the fact that if a building is 
to be constructed in the very near future, C.P.A. per- 
mission must be secured. In the C.P.A. application, 
the amount of money to be expended plays an extreme- 
ly important role. 

Plans for mechanical details in this difficult era of 
today should be simple and practical. Engineers should 
not specify or design equipment which was readily ob- 
tainable before the war, but which is now practically 
unavailable. Engineers should investigate the avail- 
ability of equipment and varieties of apparatus pro- 
curable before any specification is considered. Of what 
earthly use is an elaborately worded and carefully de- 
tailed specification when the contractor finds, much to 
his amazement, that the specified material is not cur- 
rently available and cannot be delivered for several 
months—perhaps a few years? Another extremely im- 
portant aspect of modern mechanical design is quality. 
With so much substitute material on the market, and 
with the out-cropping of new manufacturers as a re- 
sult of the war, it becomes incubent upon the design 
engineer to carefully investigate new products and to 
rigidly specify those of superior quality only. 

Every design engineer should be made to supervise 
his work in the field. Scarcity of labor, and in many 
instances, lack of properly skilled labor, can and does 
frequently result in the installation of a job unrecog- 
nizable to its designer. A few words and decisions 
from the engineer at strategic installation stages may 
often mean the difference between an excellent job and 
a haphazard, catch-as-catch-can installation. 

It is my opinion that every design engineer should 
be made to live with the air conditioning system for at 
least six months after the completed installation. Too 
often designers fail to visualize maintenance. Utmost 
regard must be given to ease of accessibility of equip- 
ment, simplicity of operation, ready observation of 
machines, and above all, simplicity for overhaul and 
repair. For a system today to be practical and func- 
tional, simplicity is basic. All unnecessary gadgets 
which do no more than complicate systems should be 
eliminated even though theoretically they are sound 
and economical. A system should be so designed that 
a service man, of average intelligence, can diagnose 
trouble when it occurs. Such analysis and correction 
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(Left) Installation where provision is made for the future installation of an electrostatic air filter. (Center) Automatic 
damper control for hot and cold sections of a double plenum chamber. (Right) Simplicity of equipment in a double 
plenum system. Note only one heating coil and one cool.ng coil, with simple arrangement of piping and fittings. 


are readily accomplished in a simply designed instal- 
lation. Complicated appurtenances which the average 
maintenance man does not understand all too often 
cause him to lose interest in a system and make him 
assume that an expert or specialist will be called in 
whenever a breakdown occurs. 

Equipment should be placed in a central location and, 
if possible, set on floors. Thus, maintenance and repair 
will be concentrated in one, and only one, area, enabling 
all equipment to be visible to the service man without 
the necessity of searching in remote areas for appur- 
tenances. Adjustment and repair to valves, dampers, 
filters, heating and cooling coils, expansion valves, and 
strainers for cooling and heating systems are all 
contained within the limits of the apparatus room. 

Thermostats, indicating temperatures of air being 
supplied to each zone, should also be placed within 
sight. 

Pressure gauges should be mounted in conveniently 
accessible locations. Starters and switches, for fans 
and compressors located in the central area, render 
service in determining electrical difficulties. 

To emphasize some of these points, here is a 
hypothetical example of what I have seen too often 
in some of today’s engineering. 

Let us assume a new store that has basement selling 
space, first and second floor sales areas, two separate 
fitting rooms and that the following conditions are to 
be maintained: 

Summer—80F D.B. — 50% R.H. 
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Winter—72F D.B. — 30% R.H. 

Outside summer conditions—97F D.B. — 75F W.B.; 
Winter—5F D.B. 

The load based on lights, people, etc., amounts to | 
approximately 80 tons of refrigeration and 30,000 | 
cfm of air, with 6,000 cfm outside air for ventilation | 
as a minimum. 

Perhaps two 40-ton compressors, an evaporative 
condenser, direct expansion cooling coils, may be used. 
To do a superior quality job, there will be five separate 
zones with a separate heater and control to each zone. 
A central fan will supply the air and will be driven 
by a 15 hp motor. Provisions will be made to handle 
full outside air when permissible, and an electric 
precipitator will filter all the air. The ductwork casing | 
will be all galvanized sheet steel of standard gauge 
to conform with accepted practice. A non-freeze 
heater under modulation controls the minimum outside 
air. 

Cork insulation will be used on all ducts in un- 
conditioned spaces and on all suction lines. Air con- 
ditioning equipment shall be located in a penthouse on 
the roof. 

All equipment shall be interlocked electrically to be 
foolproof and automatic. 

Pneumatic controls are to be automatic, with copper | 
tubing used for the air line connections, and employing | 
all the features of outside inside control, zone control, 
and control of the two compressors as the load demands. | 

In general this first quality air conditioning instal- 
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Jation for all year round service will be supplied with 
steam from a central steam system available summer 
and winter. 

To produce first quality air conditioning we know 
automatic control of temperature and humidity is a 
must. In a system having as many as five zones, it 
is concluded that there must be: A separate heater 
for each zone; separate valve for each heater; separate 
thermostat for each valve; separate hand valve for 
each valve and perhaps a separate by-pass around each 
valve; a separate steam connection to each heater; 
separate steam return from each heater; separate trap 
at each heater; a separate tailor made sheet metal 
connection to and from each heater; separate access 
door at each heater; separate hangers at each heater; 
separate ducts from each heater of specific gauge. 
G.I. Outlets of the draftless type, perhaps adjustable 
for distribution of air, will be installed. 

Considerable time is spent in the preparation of 
plans and pains taken to see that all details are 
incorporated and shown. Specifications are written in 
which every known device mentioned is included so 
that the job, when let, will cover every conceivable 
item in keeping with good practice. 

Now the job is ready for the launching. Plans and 
specifications with a request for bids are sent to several 
reliable contractors. Then the dark clouds begin to 
roll in. The engineer has assumed that prices will be 
in keeping with the general high trend and he has 
therefore allowed for it in his appropriation. He is 
not disappointed. 

The proposal, written in great length, contains many 
clauses which convey the contractors feelings with 
respect to the unstable conditions of prices of mate- 
rials and labor costs, and the fact that much of the 
specified equipment cannot be installed without a time 
delay. Upon further discussion with him, it becomes 





Arrow indicates thermostat, part of separate zone control 
for fitting room booths. 
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apparent that most of the quality features which are 
called for are not readily obtainable. At this point it 
is realized that a first class 1941 job has been designed 
for 1947 processing. 


Substitute Material 


Black steel heavy gauge sheet metal is now used for 
large casings and fresh air intakes. Angles for 
stiffening are thus not necessary and are eliminated. 
A painted coating developed during the war is used 
as a means of protecting the iron from corrosion. 

An electrostatic air filter is a desirable and efficient 
accessory. However, due to prevealing conditions, the 
electrostatic filters not infrequently require a con- 
siderable length of time for delivery. This important 
aspect of design should not be eliminated by the design 
engineer, but rather he should anticipate the time of 
delivery and make adequate provisions for a future 
installation. The writer installs a bank of throw-away 
type filters in all current installations, but provides 
space for future installation of the electrostatic air 
filter. 

Since cork insulation has been most difficult to ob- 
tain, the engineer must be willing to specify sub- 
stitute insulating materials. It is extremely important 
that the substitute materials possess the desired 
coefficient of conductivity, and that they are fireproof, 
vermin proof and stable. 

The five separate zones must be maintained for good 
practice and control, but this may be done with one 
heater instead of five, elim!nating the multiplicity of 
heaters, valves, and control connections. 

During the past year, we have found that a double 
plenum design renders simplicity, ease of installation, 
and flexibility of control with a minimum of hard-to- 
get items. The double plenum system allows for the 
use of one large cooling coil, and one large heating 
coil with a minimum number of expansion valves, 
modulating steam valves, and hand valves. Thermostats 
are used to control modulating dampers for each zone. 
While it is true that dampers were difficult to obtain, 
it has been my experience that many contractors were 
able to manufacture the dampers in the field. 

Some of the phases of new equipment which will be 
forthcoming in the not too distant future are: 


The possible use of improved and simplified com- 
pressors which I understand are being developed 
currently. 

Cleanable type air filters of durable construction. 

Plastic fan blades for small fans 

Chemical dehydrators 

Reversed cycle of refrigeration and heating. 

Insulation of lighter and less expensive material, such 
as a current by-product of synthetic rubber. 

Plastic piping for controls 

Improved adjustable type air defusers. 

These examples of substitution to expedite instal- 
lation are but a few of the many means now possible. 
They are presented to show how it is possible to speed 
up construction work and how to avoid some of the 
many causes for delays in completing an installation. 
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is my Classroom 


By T. W. REYNOLDS 





Editor’s Note: This is the first appearance of what will be a monthly 
feature in HEATING AND VENTILATING. Mr. Reynolds, presently Chief, 
Air Conditioning Division, Abbott, Merkt & Co., Engineers, New 
York, has had an unusually varied career, a by-product of which are 


the accompanying notes and comments. 


These pages will range 


from opinion to anecdote, from homely philosophy to economics; some 
will have a moral, others not. Mr. Reynolds, you are now on your own! 


NERVOUS NIGHTS 


It was a nice estate located on Long 
Island Sound. The man of the house 
was uSually the man somewhere else 
on business trips; his wife was 
elderly, nervous, and slept, not where 
she wanted to but according to the 
architect’s graceful design, in a wing 
remote from the servants’ quarters. 

The continuous rhythmic washing of 
waves from Long Island Sound, punc- 
tuated by irregular snappings from the 
automatic heat, were the only noises 
that disturbed the silent nights. What 
could be done about it? Well, that was 
why the writer was there, to eliminate 
all noises that could be made by a 
thief in the night, but weren’t. 

During winter nights, the air valve 
on a radiator breathes and is identified 
by its click, but there are other sounds 
upon which you concentrate with no 
thought of sleep. A pipe takes up some 
slack or, finally, regretfully lets go of 
a piece of woodwork. The burner also 
quiets down, then suddenly the sheet 
metal front of a radiator buckles in a 
way that galvanizes you into action 
and brings you up ready to shoot at 
the whites of their eyes. 

Curiously enough, these sounds do 
not affect everyone in the same way. 
One woman once told how she liked 
to hear them for she then knew that 
the heat was on and everything going 
satisfactorily. 

Another woman could identify every 
sound as to its source and wasn’t wor- 
ried either, but just got fed up, as she 
said, with explaining to her guests that 
the tick, tick, tick in the wal's were 
creeping pipes. It interfered with card 
games and gave her house an inferior- 
ity complex, she said. 

The lady of the house wants you to 
give the air valve a thorough going 
over. It hisses, spits and clicks in a 
disrespectful manner. You, however, 
pay no attention to it, but instead go 
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down to the basement and there install 
a large quick vent air valve on the 
main, so that the radiator no longer 
takes all the air from the end of a 
main. Next, you set the house ther- 
mostat for a wider temperature differ- 
ential in order to give sufficient time 
for the air to be driven out of the 
system. 

As an alternative, or even a supple- 
ment, you increase the size of oil 
burner nozz‘e and set the limit control 
higher. Quick recovery of the system 
will then eliminate the air head of 
thermostat cut-off, or the higher set- 
ting will raise more pressure to drive 
the air out. 

Finally, you change all the rigid 
connections from branches to mains 
to swing joints and cut away some 
wood contacts. If some or all of these 
things do not give 100% satisfaction, 
then there is one other thing left to do. 

This alternative is to install a night 
set back thermostat with a liberal set 
back. This will eliminate all noise, at 
least during the hours of sleep. 


REAL STACK TEMPERATURE 


The stack temperature of a given 
boiler is not always the same for the 
same output. If the fire is bright, the 
stack temperature will be lower for a 
given output than if the fire is b'ack 
on top due to the firing of fresh fuel. 
Stack temperature is, therefore, not 
always a guarantee of boiler perform- 
ance. 

If the mixture of gas and air is not 
good, the gases may not burn until 
they enter the smoke pipe. The size 
of boiler flues, number of turns in the 
gas travel, temperature of the firebox, 
and the setting of the primary and 
secondary air dampers are some of 
the items which determine singly or 
together whether the gases will burn 
in the stack. 


Leaks of air into the boiler (espe. 
cially near the end of flue gas travel), 
or in the smoke pipe, lower the 
apparent stack temperature. To be 
certain that no leakage is taking place 
is quite difficult, but one thing is cer. 
tain: the farther the reading is taken 
away from the boiler the lower the 
reading will be. 


SAVING FUEL BY USING MORE 


The boiler doesn’t get up pressure— 
that is the comp'aint. You have been 
there before to prove that it can, but 
the owner complains that it only works 
when there is an engineer around and 
adds that he is no engineer. This time 
you get him to join you in the cellar, 
offer him a cigarette and start to fill 
up the fire pot with many a shovel full. 
His attention leaves the fire and be 
comes focused on the gap just made in 
his coal file. Therein lies his trouble. 
His attention has always been no the 
coal pile rather than on the fire. It is 
explained to him that one can save 
coal by using more, but he has his 
doubts. 

A thin fire has to heat a lot of ex- 
cess air, has no constancy and cannot 
be controlled, whereas the fire in a 
heavier fuel bed can be controlled up 
or down, given adequate draft. The 
live coal contact with water-backed 
surfaces can also be increased. Each 
time that a boiler is fired there is a 
loss due to cold air entering over the 
fire and the blanketing of a radiant 
fuel bed. 

Round boilers give most surprising 
results when heavily fired, particularly 
those with but few sections. The path 
of the gases in such boilers is usually 
too short and direct. Making full use 
of the primary surfaces by live coal 
contact is the answer. 


SAVING FUEL BY USING LESS 


With oil, as a general rule, one can 
cut down on the nozzle size and save 
oil by doing so. With the smaller noz- 
zle, the heat absorption will be greater 
and the stack temperature lower while 
any combustion noise will be reduced 
accordingly. The burner will be on 
longer, possibly five minutes more, dur- 
ing which time the stack loss continues, 
though with a lower stack temperature. 
and with less time for standby losses 
from stack and setting. 

The oil burner dealer tends to put in 
too large a nozzle because there are 
more complaints from underheating 
than from lack of economy, but where 
there is a limit control to maintain 
the boiler water temperature, the pick 
up is rapid enough. The nozzle size is 
based on the installed radiation, but 
the user does not always have all of 
the radiators on; furthermore, the 
actual load may be less than the 
connected load. The connected load 
becomes the actual load only if the 
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user opens the windows when there is 
overheat. 

Still another factor tending to over- 
size of burner nozzle, is the full ad- 
dition of the hot water load to the 
direct radiation load. Hot water is not 
only heated as the burner runs; heat- 
ing depends upon circulation and goes 
on most of the time, being deductible 
to a considerable extent from the 
standby losses. 


ARCHITECTS vs. ENGINEERS 


Over the years the architect has 
won out in the friendly battle with 
engineers over the concealing of 
mechanical services. Utilities once 
both seen and heard are no longer in 
evidence in either respect. Radiators, 
for example, have progressed from 
ornate, to plain, to concealed, and in 
some cases to oblivion. 

Some engineers never could yield; 
in their opinion there was but one 
place where a radiator or duct outlet 
could be located, while sume architects 
never could design around a mechan- 
ical contrivance and blend it in with 
the decoration.. The utility just had 
to be moved from wherever it was to 
wherever they wanted it. 

One architect of broad perception 
once said that he couldn't argue with 
an engineer because the engineer had 
the mechanical advantage over him, 
but that he somehow felt that, given 
the added knowledge of an engineer, 
he could contrive to make a _ utility 
function and at the same time make it 
less obtrusive. 

How much the mechanical services 
of a building should be subordinated to 
the architectural requirements depends 
a lot upon where you are employed, 
whether by an engineer or architect; 
where the functions are combined, it 
may depend on whether you work for 
the architect-engineer, which is one 
thing, or you work for the engineer- 
architect, where there is another point 
of view. 

In Washington there were many 
architects in the War Production 
Board, so that it was not a difficult 
matter to get a lively discussion 
started whenever the foregoing views 
were given an airing. The writer on 
one of these occasions produced an old 
rib, in which an architect is defined as 
one who thinks you can get a 6-inch 
cast iron soil pipe in a 4-inch partition 
and conceal it. This sort of thing was 
usually a clincher, but on this occasion 
one architect said, “That is correct, 


and what’s more we are the boys who 


can do it.” The writer is beginning to 
believe that they can. 

Nevertheless, there does seem to be 
an overdose of the architectural with 
certain architects. They certainly have 
a dislike of chimneys, not so much 
because of the space they take up, 
which they may grudgingly grant, but 
rather of that particular part which is 
above the roof. 

The first thought of the engineer is 


to get the chimney well up above the 
roof. The first thought of the architect 
when he sees it for the first time on a 
plan is to get it down below the roof, 
or coping, or hide it back of a sign or 
penthouse. Just the same, through 
Connecticut there are some old com- 
pletely exposed industrial chimneys, 
more or less covered by vines. Perhaps 
such chimneys are symbolic of industry 
and as such are art. 

Just about the time that Canada 
entered World War I, the writer so- 
journed for a time in Toronto. The 
basement grille room of the King 
Edward Hotel was the usual p‘ace for 
luncheon, in company with a number 
of architects. The writer liked to ask 
them what they could find wrong with 
the basement treatment. When they 
could find nothing, a 10-inch steam 
pipe would be pointed out, a pipe 
which had been run the full length of 
the ceiling, then insulated and painted 
to match the environment. ‘What a 
beastly thing,” they would exclaim. 
The writer knew he was licked. 

From the writer’s office on the 20th 
floor of a building on 40th St. he can 
survey adjacent buildings of various 
types of architecture. The more or- 
nate they once were made, the worse 
they look now since they have aged. 
Perhaps more peop’e have studied on 
the architecture of the tops of build- 
ings during the design stages than 
have ever noticed them as built. If 
a photograph were taken of the upper 
halves of these buildings would there 
be any architect who could tell you 
where they are located—or could any- 
one else do so? 

The writer thinks back to one of the 
buildings at the 1939 World’s Fair. The 
architects just didn’t want any outlets 
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for air in the ceiling, but the writer, 
recalling one or two headaches when 
using side wall outlets in the same 
Fair, was just as set in his own way. 
The matter went to the management 
for decision with the result that the 
outlets were to be overhead. 

Now there is no one who can beat an 
architect when it comes to designing 
around something he is finally per- 
suaded can’t be moved to some other 
place. In any event, the architects 
went to work, combining several of 
these outlets (see photograph) in a 
rectangular cove with half circles at 
each end and blended the lighting in 
and rested, proud of their work. 

The glory for this treatment passed 
from the writer’s hands into those of 
the architects, but he is as satisfied 
as he is about some of the things he 
battled for in the design of his own 
home. The architect in this case was 
an old friend who, having passed on, 
can’t defend himself now. This arch- 
itect used to show others around this 
home and take credit, absent-mindedly 
for the things for which the writer had 
earnestly contended. 

A directors’ room is one of those 
things that an architect goes to town 
on. A fan must not be over it on the 
floor above, nor under it on the floor 
below, nor anywhere near it. Somehow 
the darn room always seems to be 
located in the most strategic spot 
for an apparatus room. Recently in a 
directors’ meeting the writer finally 
spoke his mind and said he could see 
at least a dozen possible locations for 
the new directors’ room other than the 
one fixed by plans. Much to his sur- 
prise the chairman of the board said, 
“IT am with you 100%; I never wanted 
the room there in the first place.” 








In this World’s Fair Building the architects successfully made the air diffusers 
part of the architectural design. Illustration courtesy Anemostat Corporation. 
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MOISTURE IN FANS 


It is wise precaution to provide a 
drip connection from a fan base where 
It serves to ventilate a dish washer 
or a shower room. This is necessary 
for drainage of the condensed vapors 
removed by these fans. Where there 
is much vapor evident in the fan 
discharge, it is a good plan to check on 
ventilating conditions. If there is too 
much air moved at the dish washer, it 
is liable to remove much more of the 
steam or vapor than necessary. 


PRESSURE DROP 


You wouldn't think that the kind of 
water in a pipe would have anything 
to do with the friction coefficient of 
that pipe, yet it does, given time. The 
coefficient varies with the roughness 
of the pipe, as well as with the 
diameter and the velocity through it. 
There is no consistency about the fric- 
tion factor. 

A young man ponders on this and 
says “You talk about velocities where- 
as most pipe tables give pipe sizes 
according to the pressure drop, but 
why not according to velocities.” You 
reply that the pressure drop method is 
better understood or rather applied, 
because it tells you that a certain 
initial pressure must then be carried at 
the boiler. 

The young man reflects on this a 
while then comes back with a new 
approach and says “If pressure drop is 
so important why it is that pipe is not 
sized in decimals, instead of in com- 
mercial pipe sizes where most of the 
fractions and the odd sizes are drop- 
ped?” It’s a good question for the 
engineer to worry about, the one who 
likes -to balance out on his hot water 
pipe design. 

While he is doing that, the writer 
can point out that it is not so much 
the commercial pipe sizes that upset 
refinements of calculations as it is the 
lack of reaming. Exact and odd sizes 
of pipe, valves, fittings, specialties 
and insulation would cost too much to 
produce, handle and carry in stock, 
just for a questionable refinement. 


LIVING DANGEROUSLY .... 


Having by devolution worn down a 
tooth as a receptacle for the pipe, hav- 
ing smoked at all times everywhere, 
and having done this even in the bath 
tub where quick submergence was 
sometimes required to duck a hot 
ember, what could be more satisfying 
than to add a powder magazine at 
Sandy Hook to “List of Places I Have 
Smoked In.” The lieutenant who was 
showing the writer around started this 
by lighting a cigarette and was socially 
joined, for after all two fires are not 
as efficient as one. 

A heating system was needed to take 
the dampness out of this magazine. 
There was a small hole, about 4 inches 
square up through five or more feet 
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of concrete. This was offered as a 
chimney but must not protrude above 
the top of the magazine so as to dis- 
close the identity of this storage place. 
An induced draft fan at the chimney 
base might do the trick. 

An estimate for the proposed system 
was made. It was over the govern- 
ment appropriation. Now here and 
there about the grounds were unused 
boilers in old buildings and in one of 
these buildings a boiler of suitable size 
for the magazine was found and re- 
ported to the lieutenant, so as to keep 
within the appropriation. The lieutenant 
shook his head sadly and said ‘No, 
that boiler is on government inventory 
and only an act of Congress could re- 
move it.” 


.... IN MUNITION PLANTS 


Powder magazines remind the writer 
of a small arms ammunition p!ant up 
in Connecticut that isn’t small by any 
means. Many of the buildings must be 
limited in size and isolated by earth- 
works, so that an explosion in one does 
not start a chain of explosions in the 
others. Metals used must be those not 
liable to spark when accidently struck 
by a tool. Foundations must not be on 
rock, as rock may transmit vibrations. 

Precautionary measures vary with 
the use to which a structure is put. 
Some buildings must be kept above 
the freezing point, but cannot have 
heat applied internally. It might be 
possible to shine the heat in through 
a window by means of lamps, but 
even this is ruled out because of dan- 
gers from radiant heat. So, strangely 
enough, these places were heated by 
cold water. Heat losses were minor, 
the buildings being half buried and 
heated only to just above freezing. 
Water set to flow in a trough at a 
sufficient rate gave up the necessary 
heat. 

Two different elements that. make up 
explosives may be innocent enough in 
themselves; brought together they are 
temperamental and dangerous. They 
are mixed in one building by manip- 
ulating wires from another building. 
Precautions given you as to design are 
so many that one is disappointed if 
there isn’t an explosion every other day 
and there aren’t many just because of 
these precautions. 

Production in ammunition plants 
fluctuates widely due to demands 
equally as variable, so design in such 
places did not progress rapidly until 
World War II when new plants were 
built. New ideas came along. Why not 
enclose one of the small structures in 
a cage of expanded metal to confine 
exploding parts. This was done in one 
case and a test was awaited by natural 
means; it might be a day or a year 
till it came. It came within a week, 
confined the parts as expected, ex- 
panded the expanded metal enclosure 
to grotesque shapes and left an exploded 
view of a dismantled heating system. 

To certain structures one man brings 


one part of the ultimate mixture, from 
another storage place by another direc. 
tion comes another man with the other 
part. They must not meet so as to 
collide in the pathways between earth. 
works and make a premature mix, 
What could be better than a photo. 
electric eye to ring a bell or provide 
some other form of warning. Those in 
the know said no. In vain you argued 
the unfailing operation of the eye, 
“It’s a gadget,” they said, “and the 
powder business can not depend on 
gadgets. We will continue to operate 
as before, each man to whistle his 
approach as a warning to the other.” 

Firing ranges for testing were in. 
teresting. Bullets and the air they 
travel in must be held at a certain 
temperature. The small storage con- 
tainers for bullets must be cooled in 
a refrigerator to keep their tempera- 
ture down, then must be heated by 
lamps in the same refrigerator to 
bring the temperature up should there 
be overcooling. 

As for the range itself, it must have 
ventilating ducts quickly to remove 
the smoke and the dust from chewed 
up concrete for a bullet in a firing 
range strikes and then goes around 
like a mad bee. So exhaust ducts must 


. be of %-inch boiler plate with inlets 


in most unlikely places for a bullet to 
find and with enough turns to tire the 
bullet out if one does enter a duct. 
Lights and sprinkler heads must also 
be concealed. 

The firing gun is in a door and 
arranged so that the gun can be fired 
only when the door is closed. Various 
other precautions are taken, for the 
man at the gun is monotonously firing 
all day. It’s just routine, he pulls a 
rope down and the gun fires. You go 
inside with fear and trembling, for a 
machine gun had just been fired with 
so much vibrations that a lot of pipe 
on pegs along the wall abruptly clat- 
tered to the floor. Down at the target 
you take a measurement, then forget 
what it was as someone lets go down 
the adjacent firing range. 


The mile long outdoor firing ranges 
must be heated at two places, the 
building where the guns are fired and 
the building below ground at the 
target, for the target must be raised, 
pulled down and examined, and a 
telephone report made back to the 
fellow at the gun. “Here comes 4 
dozen tracers,” the one at the firing 
end reports by phone to the target 
house. You are about half way be 
tween the two, watching these tracers 
with fascination as they pass over 4 
small lake. Later on at the firing end 
you see some of them go wild and 
realize you were not so safe when 
down by the lake. On the other hand, 
there are deer browsing all around, 
but none are ever hit. You may want 
to go down to the target house next, 
but must wait a couple of hours, for 
many precautions must be taken be- 
fore everything is reported back a8 
safe. 


MARCH, 1947, HEATING AND VENTILATING 


— 








te eA RRR RI 








; 
' 


ee 


“Stove” building of Congoleum-Nairn, Inc., designed by Albert Kahn, Associated Architects and Engineers, Inc. 





“Stove” Building at Linoleum Plant 
Is Itself Part of Production Process 


NDUSTRIAL designers have noted two pronounced 
but frequently opposed trends in manufacturing 
projects in recent years: 

1. Flexibility of layout so that a plant designed for 
a specific product could be easily adapted to production 
of a similar product or model; 

2. Treatment of the plant as an integral part of the 
production process so that the factory itself becomes, 
in effect, a part of the machinery of fabrication. 

A fine exponent of the latter type is the new “‘stove” 
building of Congoleum-Nairn, Inc., one of two struc- 
tures now nearing completion on the company’s estab- 
lished site at Kearny, N. J. 

The new structures are for the curing, finishing and 
inspection of linoleum after it leaves the existing 
manufacturing and inlaying processes. From the 
building housing those processes the linoleum is moved 
in a continuous band, similar to paper in a printing 
press, to the “stove” building, and later to the 
“examining” building in the form of rolls. 

Formerly the linoleum from the manufacturing 
buildings had to be cut and handled in rolls for 
transfer to the stove building. The new design thus 
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obviously eliminates a considerable time and cost 
factor in materials handling and facilitates production 
of linoleum with a high standard of surface smoothness. 

The stove building, which consists of a series of huge 
curing ovens, is in two sections, a design evolved by 
Albert Kahn Associated Architects and Engineers, 
Inc., to take advantage of a sharp grade for additional 
floor space.- Over-all dimensions are 133 ft by 214 
ft. Of the 214 ft, 35 ft consists of a multi-storied 
structure with six floor levels and a height of 72 ft 
from grade to roof. This section is reinforced con- 
crete beam and slab construction with brick facing and 
steel sash. Its principal function is to facilitate the 
movement of linoleum rolls from the stoves to the 
examining building. The rolls are taken from the 
stoves at the top floor level, lowered by a 6-ton elevator 
in the multi-storied building to grade, and thence 
transported by rail car to the examining building. 

Built into the grade at second floor level of the multi- 
storied structure is the stove building proper, a solid- 
appearing concrete structure similar to any windowless 
loft building such as storage warehouses or grain 
elevators. 
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MOISTURE IN FANS 


It is wise precaution to provide a 
drip connection from a fan base where 
It serves to ventilate a dish washer 
or a shower room. This is necessary 
for drainage of the condensed vapors 
removed by these fans. Where there 
is much vapor evident in the fan 
discharge, it is a good plan to check on 
ventilating conditions. If there is too 
much air moved at the dish washer, it 
is liable to remove much more of the 
steam or vapor than necessary. 


PRESSURE DROP 


You wouldn't think that the kind of 
water in a pipe would have anything 
to do with the friction coefficient of 
that pipe, yet it does, given time. The 
coefficient varies with the roughness 
of the pipe, as well as with the 
diameter and the velocity through it. 
There is no consistency about the fric- 
tion factor. 

A young man ponders on this and 
says “You talk about velocities where- 
as most pipe tables give pipe sizes 
according to the pressure drop, but 
why not according to velocities.” You 
reply that the pressure drop method is 
better understood or rather applied, 
because it tells you that a certain 
initial pressure must then be carried at 
the boiler. 

The young man reflects on this a 
while then comes back with a new 
approach and says “If pressure drop is 
so important why it is that pipe is not 
sized in decimals, instead of in com- 
mercial pipe sizes where most of the 
fractions and the odd sizes are drop- 
ped?” It’s a good question for the 
engineer to worry about, the one who 
likes -to balance out on his hot water 
pipe design. 

While he is doing that, the writer 
can point out that it is not so much 
the commercial pipe sizes that upset 
refinements of calculations as it is the 
lack of reaming. Exact and odd sizes 
of pipe, valves, fittings, specialties 
and insulation would cost too much to 
produce, handle and carry in_ stock, 
just for a questionable refinement. 


LIVING DANGEROUSLY .... 


Having by devolution worn down a 
tooth as a receptacle for the pipe, hav- 
ing smoked at all times everywhere, 
and having done this even in the bath 
tub where quick submergence was 
sometimes required to duck a hot 
ember, what could be more satisfying 
than to add a powder magazine at 
Sandy Hook to “List of Places I Have 
Smoked In.” The lieutenant who was 
showing the writer around started this 
by lighting a cigarette and was socially 
joined, for after all two fires are not 
as efficient as one. 

A heating system was needed to take 
the f@-mpness out of this magazine. 
There was a small hole, about 4 inches 
square up through five or more feet 
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of concrete. This was offered as a 
chimney but must not protrude above 
the top of the magazine so as to dis- 
close the identity of this storage place. 
An induced draft fan at the chimney 
base might do the trick. 

An estimate for the proposed system 
was made. It was over the govern- 
ment appropriation. Now here and 
there about the grounds were unused 
boilers in old buildings and in one of 
these buildings a boiler of suitable size 
for the magazine was found and re- 
ported to the lieutenant, so as to keep 
within the appropriation. The lieutenant 
shook his head sadly and said ‘‘No, 
that boiler is on government inventory 
and only an act of Congress could re- 
move it.” 


.... IN MUNITION PLANTS 


Powder magazines remind the writer 
of a small arms ammunition plant up 
in Connecticut that isn’t small by any 
means. Many of the buildings must be 
limited in size and isolated by earth- 
works, so that an explosion in one does 
not start a chain of explosions in the 
others. Metals used must be those not 
liable to spark when accidently struck 
by a tool. Foundations must not be on 
rock, as rock may transmit vibrations. 

Precautionary measures vary with 
the use to which a structure is put. 
Some buildings must be kept above 
the freezing point, but cannot have 
heat applied internally. It might be 
possible to shine the heat in through 
a window by means of lamps, but 
even this is ruled out because of dan- 
gers from radiant heat. So, strangely 
enough, these places were heated by 
cold water. Heat losses were minor, 
the buildings being half buried and 
heated only to just above freezing. 
Water set to flow in a trough at a 
sufficient rate gave up the necessary 
heat. 

Two different elements that. make up 
explosives may be innocent enough in 
themselves; brought together they are 
temperamental and dangerous. They 
are mixed in one building by manip- 
ulating wires from another building. 
Precautions given you as to design are 
so many that one is disappointed if 
there isn’t an explosion every other day 
and there aren’t many just because of 
these precautions. 

Production in ammunition plants 
fluctuates widely due to demands 
equally as variable, so design in such 
places did not progress rapidly until 
World War II when new plants were 
built. New ideas came along. Why not 
enclose one of the small structures in 
a cage of expanded metal to confine 
exploding parts. This was done in one 
case and a test was awaited by natural 
means; it might be a day or a year 
till it came. It came within a week, 
confined the parts as expected, ex- 
panded the expanded metal enclosure 
to grotesque shapes and left an exploded 
view of a dismantled heating system. 

To certain structures one man brings 





one part of the ultimate mixture, from 
another storage place by another direc. 
tion comes another man with the other 
part. They must not meet so as to 
collide in the pathways between earth. 
works and make a premature mix, 
What could be better than a photo. 
electric eye to ring a bell or provide 
some other form of warning. Those in 
the know said no. In vain you argued 
the unfailing operation of the eye, 
“It’s a gadget,” they said, “and the 
powder business can not depend on 
gadgets. We will continue to operate 
as before, each man to whistle his 
approach as a warning to the other.” 


Firing ranges for testing were in. 
teresting. Bullets and the air they 
travel in must be held at a certain 
temperature. The small storage con- 
tainers for bullets must be cooled in 
a refrigerator to keep their tempera- 
ture down, then must be heated by 
lamps in the same refrigerator to 
bring the temperature up should there 
be overcooling. 

As for the range itself, it must have 
ventilating ducts quickly to remove 
the smoke and the dust from chewed 
up concrete for a bullet in a firing 
range strikes and then goes around 
like a mad bee. So exhaust ducts must 


. be of %-inch boiler plate with inlets 


in most unlikely places for a bullet to 
find and with enough turns to tire the 
bullet out if one does enter a duct. 
Lights and sprinkler heads must also 
be concealed. 

The firing gun is in a door and 
arranged so that the gun can be fired 
only when the door is closed. Various 
other precautions are taken, for the 
man at the gun is monotonously firing 
all day. It’s just routine, he pulls a 
rope down and the gun fires. You go 
inside with fear and trembling, for a 
machine gun had just been fired with 
so much vibrations that a lot of pipe 
on pegs along the wall abruptly clat- 
tered to the floor. Down at the target 
you take a measurement, then forget 
what it was as someone lets go down 
the adjacent firing range. 


The mile long outdoor firing ranges 
must be heated at two places, the 
building where the guns are fired and 
the building below ground at the 
target, for the target must be raised, 
pulled down and examined, and 4a 
telephone report made back to the 
fellow at the gun. “Here comes 4 
dozen tracers,” the one at the firing 
end reports by phone to the target 
house. You are about half way be: 
tween the two, watching these tracers 
with fascination as they pass over 4 
small lake. Later on at the firing end 
you see some of them go wild and 
realize you were not so safe when 
down by the lake. On the other hand, 
there are deer browsing all around, 
but none are ever hit. You may want 
to go down to the target house next, 
but must wait a couple of hours, for 
many precautions must be taken be- 
fore everything is reported back a8 
safe. 
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“Stove” building of Congoleum-Nairn, Inc., designed by Albert Kahn, Associated Architects and Engineers, Inc. 


“Stove” Building at Linoleum Plant 
Is Itself Part of Production Process 


NDUSTRIAL designers have noted two pronounced 
but frequently opposed trends in manufacturing 
projects in recent years: 

1. Flexibility of layout so that a plant designed for 
a specific product could be easily adapted to production 
of a similar product or model; 

2. Treatment of the plant as an integral part of the 
production process so that the factory itself becomes, 
in effect, a part of the machinery of fabrication. 

A fine exponent of the latter type is the new “‘stove” 
building of Congoleum-Nairn, Inc., one of two struc- 
tures now nearing completion on the company’s estab- 
lished site at Kearny, N. J. 

The new structures are for the curing, finishing and 
inspection of linoleum after it leaves the existing 
manufacturing and inlaying processes. From the 
building housing those processes the linoleum is moved 
in a continuous band, similar to paper in a printing 
press, to the “stove” building, and later to the 
“examining” building in the form of rolls. 

Formerly the linoleum from the manufacturing 
buildings had to be cut and handled in rolls for 
transfer to the stove building. The new design thus 
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obviously eliminates a considerable time and cost 
factor in materials handling and facilitates production 
of linoleum with a high standard of surface smoothness. 

The stove building, which consists of a series of huge 
curing ovens, is in two sections, a design evolved by 
Albert Kahn Associated Architects and Engineers, 
Inc., to take advantage of a sharp grade for additional 
floor space.- Over-all dimensions are 133 ft by 214 
ft. Of the 214 ft, 35 ft consists of a multi-storied 
structure with six floor levels and a height of 72 ft 
from grade to roof. This section is reinforced con- 
crete beam and slab construction with brick facing and 
steel sash. Its principal function is to facilitate the 
movement of linoleum rolls from the stoves to the 
examining building. The rolls are taken from the 
stoves at the top floor level, lowered by a 6-ton elevator 
in the multi-storied building to grade, and thence 
transported by rail car to the examining building. 

Built into the grade at second floor level of the multi- 
storied structure is the stove building proper, a solid- 
appearing concrete structure similar to any windowless 
loft building such as storage warehouses or grain 
elevators. 
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Architecturally, this exterior wall depends upon con- 
crete form treatment almost entirely. Forms are placed 
vertically at the grade, with alternate smooth and 
recessed horizontal bands indicating floor levels. 

These exterior concrete walls are eighteen inches 
thick, a type chosen to withstand both wind load during 
construction and operation, and the full weight of 
process material and equipment. 

The material comes in a continuous band from the 
manufacturing building through two 15-ft bridges, 
one 50 ft long and the other 37 ft, containing con- 
veyors which enter at the fifth floor of the stove 
building. Both ends of these bridges are protected by 
fire doors, and here it should be emphasized that every 
feasible safety precaution against fire or explosion has 
been taken throughout the new projects. 

Material as it is received from the manufacturing 
building, already inlaid and of standard linoleum thick- 
ness, is conveyed by a loading machine, on trackage, 
to the oven to be filled. This material is suspended in 
loops or festoons from batten rails down to the floor 
about 50 ft below. 

The ovens, or stoves, are formed by solid concrete 
walls and extend the full depth of the building. Each 
one of the ovens is independent of the other eight. 
Each has its own electrical controls, ventilating sys- 
tem, and separate monitor opening at the top. 

After a cell is loaded, the monitor and doors are 
closed, the heat is turned on, and the material is 
started on a curing or oxidizing cycle averaging about 
30 days. At the end of that time, the process is simply 
reversed for unloading, except that whereas the cells 
are loaded from the fifth floor, they are unloaded on the 
sixth floor to avoid confusion. The material is rolled 
and cut into 1,500-ft lengths. From the sixth floor, the 
rolls are moved by industrial car down the elevator 
and thence by rail to the examining building. 

Experience has shown that oxidation in the stoves 
is best achieved at a constant temperature above 160F. 
To maintain this temperature in the stoves while a 
thermometer outdoors may read zero or lower in the 
New Jersey climate necessitated provision for expan- 
sion joints along all the exterior walls. Similarly 
provision for expansion and contraction of the interior 
walls was planned because one stove might be heated 
to a high temperature with the adjoining stove normal 
for loading or unloading. 

Time economies effected are principally in cooling 
and emptying each stove after the curing process is 
complete. Without forced ventilation several days 
elapsed after the opening of a stove before men could 
enter to take the material out, the principal deterrant 
being the residual heat in the walls of the stove and 
its contents. 

To meet these conditions, the new design specifies a 
40,000 cfm axial flow exhaust fan which draws air 
from the center of the opened stove and discharges 
it vertically into the atmosphere. 

To overcome residual heat in the walls and provide 
tolerable working conditions for the men inside during 
both emptying and filling, a blower type fan with a 
capacity of 25,000 cfm is provided for each stove, with 
two jet cooling ducts located at the ceiling along each 
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side wall and with jet outlets directed toward the 
working galleries near the top of the stove. 

A penthouse running across the center of the roof 
above the stove houses all ventilating equipment. Each 
stove has its own complement of fans. 

Inspection doors are provided at both ends of each 
stove. To obviate the need for workmen to enter the 
stoves during the curing process at frequent intervals, 
electric eyes are specified at the floor level, one at either 
end of the building. Any break in the light beam 
caused, for example, by a loop of lineolum falling to 
the floor would set up an immediate alarm. Numerous 
recording instruments are also installed on each stove. 

Each has an exit door at the top floor level opening 
onto a baleony which extends the full length of the 
building, with a cantilever type balcony at the rear 
connecting by a canopy-protected stairway to grade. 

The first floor of the building contains the examining 
tables and final packaging, while processing operations 
are carried on at the second floor level. Both floors 
have presently unoccupied space for future expansion. 
All major areas on both floors are individually con- 
tained so that any one of them may be air conditioned 
if desired. 

Rolls are unwound and run in a continuous band 
through various finishing machines. Fumes and heat 
emitted during these processes posed problems not only 
in cooling and ventilation, but also led to extraordinary 
precaution against fire and explosions. Stacks from the 
area connect with roof openings, and sidewall glass is 
scored to relieve internal pressure if necessary. 

The processing areas on the second floor, the examin- 
ing section and an adjacent unassigned area on the 
first floor are each equipped with a separate hot blast, 
central heating and ventilating system arranged for 
future cooling coils and designed to take in all outside 
air for mid-season cooling and for about 75% re- 
circulation during the heating season. Overhead 
construction in these areas is solid slab, with floor to 
floor spacing of 14 ft. Ducts are designed for min- 
imum clearance of 10.5 ft. Air from the first floor 
sections is vented into the high, roll-storage bay 
whence it is exhausted by mechanical roof ventilators. 

Other areas are heated by vertical projection unit 
heaters, with blower type unit heaters for air screening 
the large doors in the roll storage area, direct radiation 
being provided in smaller rooms where suitable. 
Sufficient air is supplied by the blast systems to 
prevent temperature rise in the various departments 
more than 5 to 10F above outside temperatures. 

There are foremen’s rooms in various parts of the 
examining building, and one end of the first floor is 
given over entirely to employee facilities. There are 
individual lockers, toilets and the customary facilities, 
as well as rest rooms and showers. Hot water is 
provided by steam surface, instantaneous type water 
heaters located in the toilet rooms. 

Both of the new Congoleum-Nairn buildings were 
among the first off the design boards of Albert Kahn 
Associated Architects and Engineers, Inc., for postwar 
civilian production. Turner Construction Co. is the 
general contractor. The project embraces, in addition 
to the stove building, a new examining building. 


MARCH, 1947, HEATING AND VENTILATING 


—————————————————————— 














Lo te NNN RE een 








Temperature Distribution in an 
Experimental Low Cost House 


RICHARD S. DILL and PAUL R. ACHENBACH 


National Bureau of Standards+, Washington, D. C. 


In this conclusion of a two-part article, the authors report horizontal 
temperature differences observed in the experimental house with 
various heaters, and also a general discussion of results is presented. 


— vertical temperature differences 
between levels increased as the out- 
side temperature decreased with all 
the heating devices tested. The varia- 
tion in the vertical temperature differ- 
ences with outside temperature for 
five heating systems is shown in Fig. 
9. Data were obtained for a sufficient 
1ange of outside temperatures to show 
the trend. It will be noted that the 
gravity hot water heating system pro- 
duced the smallest temperature differ- 
ences between levels throughout the 
range of outside temperatures shown. 
The heat released in the basement by 
the boiler, piping, and smokepipe was 
probably influential in keeping the 
temperature differences small. When 
the gravity hot water system was 
used, the temperature in the basement 
under the floor joists was 75F when 
the outside temperature was 19F. The 
heat transfer through the wood floor 
was in an upward direction for this 
system. 

Two other interesting results are 
shown in Fig. 9. The vertical temper- 
ature difference was less between the 
2-in. level and the 60-in. level, for out- 
side temperatures of 35F or lower, 
with the electric heater having gravity 
circulation of air through a plenum, 
than with either the lectric heater 
or oil-burning furnace having forced 
circulation through the same plenum. 
The difference is attributed to the 
larger amount of radiant heat from 
the ceiling due to the higher ceiling 
temperature attained with the gravity 
system. 

Vertical temperature differences be- 
tween the 2-in. and 60-in. levels pro- 
duced by the gas space heater with a 
disc fan were substantially equal to 
those observed for the oil-burning fur- 
nace with the plenum distribution sys- 
tem. 

Horizontal Temperature Differences. 
The results showed that the average 
of the horizontal temperature differ- 
ences at all levels of measurement 
ranged from 2 to 4F for the several 
floor furnaces and for the gravity hot 
water system. The horizontal temper- 
ature differences obtained with the 
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to be construed accordingly. 


electric heater and the oil-burning 
furnace, when attached to the plenum 
chamber, were nearly as small for the 
levels 2, 30, and 60 in. above the floor 
as for the above-mentioned devices, 
but they were substantially greater in 
the upper levels in the house. 

As would be expected, the temper- 
ature difference between rooms was 
greater for the space heaters located 
in the living room than for the other 
heaters tested. This effect can prob- 
ably be attributed to the fact that the 
rooms other than the one containing 
the heater are warmed by the over- 
flow of heat from the living room 
through the doorways. If there were 
no temperature differences between 
rooms, there would be no motivating 
force for air circulation. 

Later tests have shown that the 
temperature differences between rooms 
can be decreased by the use of a fan 
on or near a space heater blowing 
toward another room. The tempera- 
ture difference between rooms was 
increased at the 2-, 30-, and 60-in. 
levels by the fan on the oil-burning 
heater used for these tests. This fan 
discharged air near the floor but was 
not directed toward a door. 

The results showed that, except for 
the space heaters, the average hori- 
zontal temperature differences from 2 
to 60 in. above the floor did not in- 
crease with lower outside tempera- 
tures. When the bungalow was heated 
with a space heater located in the 
living room, the temperature differ- 
ence between rooms usually increased 
somewhat with decreasing outside 
temperature. 


Discussion of Results 


It was noted that the vertical tem- 
perature difference inside the Test 
Bungalow increased as the outside 
temperature decreased. To determine 
whether or not the temperature dif- 
ference between the floor and the 5 ft 
level was proportional to the difference 
between the inside and outside tem- 
perature, a tabulation was prepared 
evaluating the ratio of these factors 
for several days of operation with 


+The National Bureau of Standards is a fact-finding organization; it does not “approve” any 
material or method of construction. The technical findings in this series of reports are 
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some of the heating devices tested. 
The temperature difference between 
the outside air and the air inside the 
laboratory at the 30-in. level was 
designated as DT,. The 30-in. level 
was chosen because the room thermo- 
stat was located at that height and 
because it was the midpoint between 
the floor and the 5-ft levels. The tem- 
perature difference between the air 
2 in. above the floor and 60 in. above 
the floor was represented by DT.. 
DT, 
When the term 





X 38 represented 
DT, 
the temperature difference between 
the floor and 5 ft levels for a 38F tem- 
perature difference between inside and 
outside, i.e. for an outside temperature 
of 32F and an inside temperature of 
70F. The average values for the term 


‘DT; 


—- X 38 are given at the bottom of 
DT 
Tables 1 and 2. (H&V:2:47: pp 68 and 
70) 

If the temperature difference be- 
tween the floor and 5-ft levels was 
directly proportional to the difference 
between interior and exterior temper- 
atures, the ratio of DT, and DT, would 
be constant. Then the value for the 
temperature between the floor and 
5-ft levels corrected to an outside tem- 
perature of 32F would be the same no 
matter what the outside temperature 
was when the observations were made. 
The results obtained by these calcula- 

DT, 


tions show that the quantity X 38 





DT, 
was not constant, but that with some 
exceptions its value remained reason- 
ably steady during the use of any one 
heating device. 
For the electric heater, the value of 
DT, 





the quantity xX 38 averaged 10.5F 
DT 
with continuous forced circulation of 
1,460 cfm of air; for the hot water 
heating system it averaged 5.7F, and 
for the oil-fired warm-air furnace, 
19.1F. It will be noted that the aver- 
DT, 
ages for the ratio- 





xX 38 agree 
DT, 
closely with the values for the temper- 
ature difference between the 2-in. and 
60-in. levels at an outside temperature 
of 32F indicated by the curves on 
Fig. 9 for the corresponding system. 
No significant correlation between 
DT, 
the value of the quantity-—— x 38 
DT, 
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Fig. 9. Vertical temperature differences attained with various heating devices 

in the Test Bungalow at the National Bureau of Standards. Upper curves show 

differences between temperatures at 2-in. and 94in. levels, lower curves between 
those at 2-, and 60-in. levels. 





A. Gravity hot water heating system 
with radiators. 


B. Electric heater with gravity circu- 
lation through a plenum chamber. 


C. Electric heater with forced circula- 
tion (780 cfm) through a plenum 


chamber. 


D. Oil furnace with forced circulation 
through a plenum chamber. 


E. Gas space heater with a disc fan. 


and the prevailing weather nor with 
the wind direction or velocity were 
found, even though it was expected 
that a strong wind would produce a 
greater temperature difference  be- 
tween levels in the structure because 
more heat was required. 
Consideration of the methods of 
heat transmission from a house sug- 
gests that the temperature distribution 
produced in a house by a heating sys- 
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tem depends not only on the design 
of the heater and the distribution sys- 
tem, but also on the construction of 
the house. It is considered probable 
that the vertical temperature differ- 
ences and, to some extent, the hori- 
zontal temperature differences pro- 
duced by a given type heater and 
heating system will depend on the 
materials used in the walls, ceiling, 
and floor, the amount of insulation 


used in these elements, the amount of 
window area in the house, whether qa 
basement or crawl space is used under 
the house, whether or not all of the 
rooms are on one floor, the arrange. 
ment of the rooms, and perhaps other 
factors. 

Certain types of heaters may be 
suitable for houses of one construction 
and not suitable for other construc. 
tions. For example, a high tempera. 
ture near the ceiling would not cause 
much additional heat loss if the ceiling 
were well insulated, or an insulated 
floor might permit the use of heaters 
that do not deliver warmed air at or 
near the floor level. Furthermore, some 
types of heaters that provide comfort 
in areas where extremely low tempera- 
tures do not occur, may not provide 
comfort in colder climates. 

The data reported herein were all 
obtained with the same wall construc. 
tion, the same degree of insulation, 
and the same arrangement of interior 
partitions, so that the data are directly 
comparable. Data on the effect of wall 
insulation, floor insulation, weather. 
stripping, storm windows, and other 
variables on the temperature distribu- 
tion, are needed to provide a complete 
study of temperature distribution, but 
these phases of the subject were not 
taken into consideration during the 
present program. It is probable that 
lower temperature differences’ than 
those reported herein can be attained 
with the same heaters in houses of 
different construct’on and that a wider 
variation in temperature might be pro- 
cuced in other houses. 

No standards of vertical or hori- 
zontal temperature differences in resi- 
dences have been suggested or estab- 
lished. Observers engaged in _ these 
tests agreed that the air temperature 
at all points in the living zone of all 
rooms should lie in the range from 
65F to S80F for comfort when heated 
by the conventional types of heating 
systems or devices. 

A floor temperature of 60F, when 
continued for 1 hour or more, was 
found to be too low for foot comfort; 
when a floor temperature of 65F was 
continued for the same period, discom- 
fort was no longer apparent. It was 
further observed that air temperatures 
of approximately 85F around the level 
of the head became oppressive, espe 
cially if the air had an appreciable 
velocity. Of course, variations in the 
humidity of the air and the presence 
of a large amount of radiant heat or 
a large amount of cold window surface 
might alter these conclusions. 

The test results obtained with the 
devices used in the Test Bungalow in- 
dicate that further improvement it 
the design of house construction and 
Leating systems is necessary to pro- 
vide comfort in all rooms of basement- 
less houses. A more nearly uniform 
temperature distribution can probably 
be obtained either by the use of more 
insulation in the house elements, by 
improving the heat distribution sys 
tems, or by a combination of both. 
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NEWS OF EQUIPMENT AND MATERIALS 





Heavy Oil Burner 


NaME-—Preferred heavy-oil rotary 
burner. 

PurPosE—Oil burner for No. 5 or 
6 oil. 

FeATURES—Throttle control of air 
valve in combination with the Vo-ul 
valve permits accurate proportions 
of air and oil for efficient combus- 





tible mixtures. Voluvalve exactly 
meters a predetermined quantity of 
residual oils regardless of changes 
in temperature, pressure or viscos- 
ity. Burner has two submerged 
pumps, one for suction, the other 
for discharge. An electric heater 
in the reservoir keeps the oil in the 
reservoir and cored passages in the 
burner at the proper temperature. 
SIZES AND CAPACITIES—Available in 
36 different sizes and combinations 
from 12 to 150 gpm. 

LITERATURE AVAILABLE — Bulletin 
No. 175. 

MADE By—Preferred Utilities Mfg. 
Corp., 1860 Broadway, New York 
ne Wd. asnsbcitacnceniaeieenaieel 345 


Water Heater 


NAME—Janitrol triple service hot 
water heating system. 
PuRPOsE—For providing hot water 
for three different temperature de- 
mands such as for comfort heating, 
high temperature water for auto- 
matic laundry and dishwashing, 
and tempered water for tub and 
shower, 

FEATURES—Boiler proper complies 
with ASME standards for steel 
heating boilers and is constructed 
of % in. steel boiler plate. Top 


tube and crown sheets are made 
from 5/16 in. steel. Fire tubes are 
of 13 gauge standard boiler tube 
steel. Heating plant comes com- 
pletely assembled and wired, ready 
to run. System comes with set of 
carefully sized room heat transfer 
units, tubing, fittings and suitable 
controls. Pilot gas regulator is 
standard on all models. Will not be 
in production until late in 1947. 

SIZES AND CAPACITIES—W AS-100-64 
with an AGA rated input of 100,000 
Btu per hr; WAS-150-64 with an 
input rating of 150,000 Btu per hr; 

















WAS-210-64 with a rated input of 
210,000 Btu per hr. 

LITERATURE AVAILABLE—Illustrated 
booklet. 

MADE By — Surface Combustion 
Corp., Toledo 1, Ohio. ..........004 346 


Plastic Coated Pipe 


NAME—Plastic coated steel pipe. 

PuRPOSE—Pipe for oil well drilling 
resistant to corrosive conditions. 

FEATURES — Coating is applied to 
the inside of the pipe only, and 
before the coating is placed, the 
inner surface is first shot-blasted. 
Pipe is upended on a rack and liquid 
plastic is forced up on the inside of 
the pipe until it reaches the top 
and then the liquid plastic is drained 
slowly so that no air bells or streaks 
result. Following a period of dry- 
ing, lengths of pipe are placed in 
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an oven, and the coating baked. Pipe 
has four successive baked coatings. 
Tests have shown that plastic coat- 
ing will prevent pipe failures during 
drilling by protecting the inside 
surface of the pipe against pitting. 
Pipe turning in the hole being 
drilled keeps the outside surface 
burnished and free from corrosion. 
Experimental work is being carried 
on to adapt this type of pipe to 
other fields. 

MADE By —Spang-Chalfant Divi- 
sion, The National Supply Co., 
Pittsburgh 30, Pa. ........cccccccccees 347 


Gravity Furnace 


NAME—Norman gravity furnace. 
PURPOSE — Warm air heating by 
means of a gas-fired furnace. 
FEATURES—Controls include 34 in. 
magnetic gas valve and transformer, 
thermostat, gas pressure regulator, 
automatic electric safety pilot, large 





hand shut-off valve with pilot cock. 
No. 11 gauge furnace steel com- 
pletely welded and assembled is 
used for the combustion chamber 
and radiator. Casing is of 20-gauge 
steel. 

SIZES AND CAPACITIES—85,000 and 
120,000 Btu input per hour. 

MADE By — Norman Products Co., 
1150 Chesapeake Ave., Columbu. 8, 
I iii aati eal 348 
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Motor Operated Valve 
NAME—Barcol motor-operated valve. 
PuURPOSE—Valve operation. 
FEATURES—Operators are powered 
by a Barcol shaded pole induction 
motion through a_ reduction of 
machine-cut gears. All steel gears 





are heat treated. Cam _ operated 
switches stop the operator at the 
end of its stroke. Unit has been 
designed for both high and low 
voltage applications. 

MADE By—Barber-Colman Company, 
POOF OOE, TTR. ossisccisccsescnsscvessossssss 349 


Extended Surface Radiation 


NAME—Webster type WI extended 
surface radiation. 

PURPOSE—Space heating. 
FEATURES—Unit is made of copper 
tubing, 14 in. outside diameter 
with rib-reinforced square pressed 
aluminum fans and brass female 





couplings. Standardization is ob- 
tained through the use of only one 
tube diameter and one fin size. A 
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perforated pressed steel cover is 
provided for use where desired. 
Covers enclose front and top and 
provide a 1 in. overhang in the 
back. Covers are handpressed in 
position and can be removed with- 
out tools. 

SIZES AND CAPACITIES—Five lengths 
from 2 to 6 ft inclusive. 


LITERATURE AVAILABLE — Bulletin 
B 1550A. 

MADE BYy—Warren Webster & Co., 
Cette, Ne Oy ction 350 


Vibration Control 


NAME—Vibro-insulators. 
PURPOSE— Vibration isolation. 
FEATURES — The rubber is of 45 
durometer hardness. Type 130 car- 
ries a maximum recommended load 


Ket 


; 





of 132 lb with a maximum deflection 
at that load of 3/16 in. For type 
133, the maximum load is 180 lb and 
the deflection at that load is 5/32 in. 
MADE By—The B. F. Goodrich Co., 
PG, CIGD. osissisiessinciscsscissenassiiad 351 


Room Air Conditioner 
NAME—Chrysler 
air conditioner. 
PURPOSE—Space cooling for in- 
dividual rooms. 

FEATURES—Unit is powered by a 
34 hp motor and equipped with an 
adjustable outside air intake. Fans 
may be operated separately for 


Airtemp room 


—=e, 


ventilation and air circulation when 
cooling is not required. Supply air 
grilles are designed to give a wide 
adjustment of air distribution. Unit 
is provided with the Chrysler sealed 
radial compressor. Cooler comes 
complete in a compact cabinet and 





only requires connection to an elec- | 
tric outlet. 

MADE By—Airtemp Div., Chrysler 
Corp., Dayton 1, Ohio. ............. 352 


Gas Valve Set 


NAME—A-P gas valve set. 
PURPOSE—Control of gas burning. | 
FEATURES — Set includes valve, | 
transformer, wiring, accessories | 
and a thermostat. Valve is of gas | 
solenoid type for use in combination 





with a thermostat and transformer 
on gas-fired furnaces. Valve has 2 
separator which divorces the sole- 
noid parts from the flow of gas. 
Valve is available with %4 in. tap. 
MADE By—Automatic Products Co. — 
Milwaukee, Wis. cecccccccccccccsseseeees 353 
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Sheaves 


NaME—Worthington QD sheaves. 
PurposE—For power transmission 
through improved groove - belt 
sheaves. 

FEATURES — Reinforced arm _ con- 
struction incorporates a longitudin- 
ally ribbed air recessed down the 
middle. Advantage claimed for this 
type arm is that material is re- 
moved at or near the neutral axis 
which adds little or no strength to 
the arm. This material is then added 
at points most remote from the 
neutral axis where it gives added 
strength. 

SIZES AND CAPACITIES—Two types, 





designated as A and B designed to 
match A & B belts. 

MADE By—Worthington Pump and 
Machinery Corp., Harrison, New 
PE ietiiuniincsidibicicstitieaaiee 354 


Humidity Control 


NaME—Kathabar. 
PuRPOsE—Humidity 
small demands. 
FEATURES—Self-contained system 
utilizes a chemical absorption me- 
dium for controlling the moisture 
content of the air. Capacity and 
rate of absorption are determined 
by its temperature. Absorption 
medium is said to be free from 
deterioration, can be used contin- 
uously and is non-corrosive. 
OPERATION—Operation consists of 
bringing outside air in contact with 
a chemical solution by the use of a 
contactor cell. The air makes thor- 
ough contact with this solution and 
the moisture is removed. Solution 
temperature is maintained by reg- 


control for 





ulating water supply to the con- 
tactor cooler. Operation is auto- 
matic. A small percentage of solu- 
tion is regenerated to return all the 
solution to normal strength. Solu- 
tion is filtered during the regenera- 
tion process. 

SIZES AND CAPACITIES—Units avail- 
able for 1350, 2500, 3500 and 5000 
cfm. 

LITERATURE AVAILABLE—lIllustrated 


folder. 
MADE By—Surface Combustion 
Corp., Toledo 1, Ohio. ..........006+ 355 


Warm Air Furnace 


NAME—Norman winter air condi- 
tioner. 








PURPOSE—Warm air automatic gas 
heating. 
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FEATURES—Lower front door per- 
mits easy accessibility to blower, 
motor and filter. A 1/6 hp motor is 
provided with adjustable pulley. 
One burner handles natural, mixed, 
and manufactured gas. Heating 
element is specifically designed to 
prevent hot spots. 

SIZES AND CAPACITIES — 60,000, 
90,000 and 125,000 Btu input per 
hour. 

MADE By — Norman Products Co., 
1150 Chesapeake Ave., Columbus 8, 
a iisiiciisiasttidiinaladcaace: .356 


Oil-Burning Furnace 


NAME—Quick heat oil burning fur- 
nace. 

PURPOSE — Space heating for the 
home. 

FEATURES — Pressure fans can be 
mounted on back or either side of 
furnace by removing plate from de- 
sired precut opening. Fan switch is 
mounted on front of furnace. Burner 





is of two-stage vaporizing type. 
Automatic fuel control valve meters 
flow of oil to furnace. Safety trip 
shuts off oil in case of flame failure. 
Standard equipment includes auto- 
matic fuel control valve, mechanical 
forced draft blower, thermostat, 
combination fan and limit control 
and humidifier. Pressure fan or 
blower is extra equipment. 
LITERATURE AVAILABLE—IIlustrated 
folder. 

MADE By — American Stove Com- 
pany, 1200 Long Avenue, Lorain, 
dickies 357 
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Humidity Control 
NAME—DryNamic. 
PuRPOSE—Dehumidification of air. 
FEATURES — Filtered air passes 
through a desiccant cylinder where 
its entrained moisture is removed 
and the dehumidified air is dis- 
charged to the treated space. Sim- 
ultaneously the other desiccant cyl- 
inder is having its entrapped moist- 
ure removed by a flow of heated 
air. Changeover from one cylinder 
to the other insures a continuous 
supply of dried air by a completely 
automatic valve and control system. 
When there is no immediate need 
for dehumidification the unit shuts 
down. 





SIZES AND CAPACITIES—In various 
models for air flow of 20 to 18740 
cfm and a removal of 0.5 to 200 Ib 
of water per hour. 

LITERATURE AVAILABLE—I]lustrated 
folder. 

MADE By—Cargocaire Engineering 
Corp., 15 Park Row, New York 7, 
A 359 


Hayes Duct Furnace 


NAME—Hayes SED duct furnace. 

PURPOSE—To be installed into and 
become a section of a duct system. 
FEATURES—Gas-fired duct furnace, 
conceived to simulate, in instal- 
lation, steam and hot water coils 
but not intended to supplant such 
coils. Its aim is to augment these 
systems by increasing the volume of 
commercial air systems with lower 
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initial costs. Heat exchanger is 
constructed of type 321 stainless 
steel, which is not affected by con- 
densation and which will withstand 
exceptionally high temperatures. 
Unit requires comparatively small 
floor space in ratio to capacity. May 
be installed in banks for large 
capacity. All joints welded. Non- 


rami ii 
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corrosive properties of the steel 
permit the installation of the unit 
downstream of cooling coils. Unit 
comes complete with wind tunnel or 
casing controls; latter as required 
by AGA. 

SIZES AND CAPACITIES — Size 600 
SED has 600,000 Btu per hour 
capacity and requires a_ space 
50x28 in. in plan. Hangars may 
be provided for suspension. 

MADE By—Hayes Furnace & Manu- 
facturing Co., Inc., 2929 S. Fairfax 
Ave., Los Angeles 16, Calif.......360 


Dehydrator 


NAME—Electrimatic. 
PuRPOSE — Dehydration of air in 
pipe lines. 

FEATURES—An especially designed 
diffusing spiral is used in connec- 
tion with a tubular inlet screen. 
Screen provides increased area at 
the point where dirt is most likely 
tu accumulate, while the spiral pro- 
motes uniform diffusion of gas into 
the silica gel. Outlet filter is of 
porous bronze metal which acts as 
a final trap for any fine particles 
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of dirt or silica gel. Brass end fi. 
tings are silver soldered to brags 
end caps, and end caps are sof 
soldered to the brass tube by means 





of a specially developed process, 
Inlet screen is easily removable for 
cleaning, and refilling dryer with 
silica gel when required. A gasket 
provides a positive seal at the inlet 
screen fitting. Dryers are sealed 
with brass flare nuts and copper 
seal caps to prevent “breathing” of 
moisture during storage. 

MADE By—Electrimatic, 2100 In- 
diana Ave., Chicago 16, Ill......... 361 


Chemical Feeder 


NAME—Micromet feeder. 
PuRPOSE—Appliance to add Micro- 
met to water lines to correct cor- 
rosion and scale water troubles. 








FEATURES — Since only 25% of | 


chemical dissolves per month, only 


small amount has to be added | 


monthly to make up for that dis- 
solved. While small models will 


handle as little as 3,000 gal per | 
month, larger feeders are for 1 mg 




















j 





per month. For hard waters pro 
ducing lime scale, feeder will handle 
up to 300,000 gal. 

SIZES AND CAPACITIES — Feeders 
holding 20, 50, or 100 pounds of 
Micromet. 


MADE By—Calgon, Inc., 323 Fourth | 
Pittsburgh 30, Pa.........++ 362 © 


Ave., 
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Furnace 
NAME—Duo-Therm. 
PuRPOSE—Space heating for the 
home. 


FEATURES—Burner has flame con- 
trol which operates from a low to 
a high fire. Burner has no moving 
parts and is built of heavy gauge 
steel. A heavy duty blower is in- 
sulated against noise and vibration. 
Comfort selector switch, part of 
the room thermostat, permits 
changing to little heat on mild days 
at which time the low fire setting 





on the burner is automatically re- 
duced. A flip of the switch the 
other way steps up the low fire set- 
ting for a steady flow of heat. Once 
the comfort selector is set, room 
temperature is controlled by the 
thermostat. 

LITERATURE AVAILABLE—Illustrated 
catalog. 

MADE BY—Duo-Therm, Division of 
Motor Wheel Corp., Lansing 3, 
ROT OTTIT e. 363 


Pump 
NAME—Candler-Hill pump. 
PurPosE—For handling fluids in 
the medium flow and_ pressure 
fields. 

FEATURES — Rotating impeller is 
designed to hydraulically float in 
the housing and there is no metal- 
to-metal contact between rotating 
and stationary parts. Unit has the 
ability to flow liquid directly 
through the pump when it is not 
operating. Pumping mechanism’s 
Components are fabricated from 





corrosion resistant materials to suit 
the type of material being handled. 
SIZES AND CAPACITIES—In general 
applications where 100 lb per sq in. 
discharge pressure is required, flow 
is from 50 to 60 gph. Other pres- 
sure and volume requirements can 
be made available. 

MADE By —Candler-Hill Corpora- 
tion, Division of Titan Pump and 
Engineering Corporation, Detroit, 


Air Conditioner 


NAME—Typhoon Prop-R-Temp. 
PURPOSE—Self-contained air condi- 
tioning unit for small and medium 
sized stores and offices. 
FEATURES—Compressor is designed 
to deliver full capacity at moderate 





speed. Entire compressor assembly 
is isolated on helical steel springs. 
Filters are of the throw away type. 
A large forward curve blade fan 
delivers air at low speed for quiet 
operation. 
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SIZES AND CAPACITIES—3, 5, and 7- 
ton refrigeration. 

LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By—lIce Air Conditioning Co., 
Inc., 794-6 Union St., Brooklyn 15, 
i , Senn iasuabialaaasasial 365 


Ball Bearing Flange 


NAME—Type SC ball bearing flange. 
PuURPOSE—Mounting or support for 
shafts. 

FEATURES — Bearing is self-align- 
ing and has deep groove precision 





ball bearings with a long inner 
race. Makers claim it is suitable for 
mounting against vertical or hor- 
izontal frames and supports. 

MADE By— Dodge Manufacturing 
Co., Mishawaka, Ind. ................ 366 


Protective Coating 


NAME—Zincilate. 

PuRPOSE — Protective coating for 
ferrous metals. 

FEATURES—Coating is said to be 
unaffected after 1000 hours expos- 
ure in standard salt-fog corrosion 
equipment as approved by the 
American Society of Testing Mate- 
rials. Zincilate is a one-coat pro- 
tective coating which is said to have 
good abrasion resistance. 

MADE By — Industrial Metal Pro- 
tectives Corp. of Virginia, Newport 
IORI FP aeivcestciertnctrrmsicnnill 367 
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Plastic Gauges 
NAME—Plastic gauges for fuel oil 
tanks. 

PURPOSE — For measuring the oil 
level in oil tanks. 

FEATURES — Plastic gauges have 
frosted surfaces with number etched 
in the plastic to denote number of 
gallons in the tank. Frosted plastic 
appears clear when wet. In the il- 
lustration are: 1. Gauge for 550 
gal outdoor tank. 2. 6 ft folding 





gauge. 3. Gauge for small bulk 
tanks. 4. Rule which fits over a 
regular steel gauge tape for large 
bulk measurements. 5. Gauge for 
55 gal drums. Pastacele is used for 
1 and 3, and Lucite for the other 





gauges. 

MADE By —B and K Plastics Co., 

Paterson, N. J., for Sweet Practical 

Products Company, Hackensack, 

A ERC 368 
Furnace 


NAME—Thatcher V-series Comfort- 
master. 





PURPOSE—Space heating for the 
home. 
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FEATURES—Flue passages are de- 
signed to provide a symmetrical 
flow of flue gases. Blower draws 
air through the return ducts and 
passes it over the preheater, through 
the filters, and then blows it over 
the heating surfaces of the furnace 
proper. Unit has large removable 
filters of the throwaway type, and 
a Thatcher vaporizing humidifier. 
A turn of one handle removes the 
front panel of the cabinet and thus 
enables easy access to the oil 
burner, controls and humidifier. 
SIZES AND CAPACITIES — V-116, 
90,000 Btu at register; V-120, 
140,000 Btu at register. 
LITERATURE AVAILABLE—Illustrated 
folder. 

MavDE By—Thatcher Furnace Co., 
Barwedd, Nod. cccsssscsiscsessciscsivet 369 


Gas Furnace 


NAME — Janitrol series GCS - 64 
gravity furnace. 

PuURPOSE—Space heating. 

FEATURES — Combustion chamber 
and radiator assembly is made of 
all welded 18-gage steel with all of 
the larger joints seam welded. 
Makers claim that the entire heat- 





ing assembly has no hot spots 
which would create stresses in con- 
struction. Standard equipment in- 
cludes a flame retention type burner 
with a special alloy flame diffuser 
and a Venturi mixer for the proper 
mixture of oil and gas; a fixed 
orifice centered in relation to the 
Venturi mixer input; and a burner 


— 


air duct which directs secondary 
air to the burners. 

SIZES AND CAPACITIES—Two sizes 
available—75,000 and 100,000 Btu. 
MADE By—Surface Combustion 
Corp., Toledo 1, Ohio. ...........000 370 


Check Valve 


NAME—Mansfield & Green check 
valve. 

PuRPOSE—Control for fluid flow. 
FEATURES—Double seal developed 
which utilizes a metal to metal seat 
plus a resilient rubber or synthetic 
rubber seal on the check valve pop- 
pet. Line pressure forces the ring 
to the metal seat and this force in- 
creases with an increase of pres- 


sure. 
SIZES AND CAPACITIES—From %% to 
1 in. for pressures to 10,000 Ib per 





sq in. and for any media not de- 
structive to rubber or synthetic 
rubber. 

MADE By—Mansfield & Green, 
Cleveland, ONiO. cieeeececcccccseseeeeeee 371 





Turb:ne Unit Heater 


NAME — Wing turbine revolving 
unit heaters. 

PURPOSE—Space heating. 
FEATURES—Unit uses a fan driven 
by a steam turbine. Turbine ex- 
haust passes into the heater section 
where it is used to heat the air 
which the turbine-driven fan then 
delivers through the revolving dis- 
charge outlets to the working level 
below. Condensate, which is said 
to be never at a higher temperature 
than 170F, is returned to the boiler 
through an open return system. 
LITERATURE AVAILABLE—IIlustrated 
folder. 

MADE By—L. J. Wing Mfg. Co, 
154 West 14th St., New York 11, 
iri Ts snide 372 
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ii Look for these features 


in a Hot Water Control! 





TWO 
INDIVIDUAL 
CONTROLS — MOUNT 


SINGLE HOUSING AT ANY ANGLE 
— SINGLE 3/4” OR POSITION 


TAPPING 


DIFFERENTIAL 
ACCURATE CONSTANT 


| AT ANY | | _ THROUGHOUT 
| TEMPERATURE . : fe . RANGE 


IN DIAL RANGE 








| DIALS SETTINGS 
Nea yViah} TA 
| Panty Tha QUICKLY MADE 


IN DEGREES WITH 
FAHRENHEIT SCREWDRIVER 








or Hydraulic-Action Limit and 





Circulator Controls offer you all these advantages and 
more! Accepted as standard by leading manufacturers 
of heating and air-conditioning equipment, they offer 


you benefits you can’t afford to overlook. Investigate 





the complete line of White-Rodgers Heating Controls. 
Have you received your copy of 


the new White-Rodgers Heating 
Control Catalog? Write for it today! 


iT <p WHITE-RODGERS ELECTRIC CO. 


LOUIS , MISSOURI 













iw ~ 
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Controls for hefrigeration . Yeating : Aa Conditioning 
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Gas Heater 


NAME — Coroaire—Console 
85G. 

PURPOSE—Space heating. 
FEATURES—An adjustable air shut- 
ter regulates the primary air. Ven- 
turi type passages are used in the 
combustion chamber and heat ex- 
changer. Fan, 18 in. in diameter, 


model 





is of the slow speed type. Air cir- 
culated by fan, passes through a 
filter. Summer switch permits op- 
erating the fan without the heater. 
As soon as heat exchanger is up to 
150F, fan switch closes the circuit 
and causes fan to operate. Mag- 
netic valve controls the gas supply. 
SIZES AND CAPACITY—85,000 Btu 


per hr. 
MADE By—The Coroaire Heater 
Corp., Clevetand 15, Ohio. ........ 373 


Air Distribution 


NAME—Line-O-Flo. 
PuRPOSE—Air distribution 
ceiling outlet. 
FEATURES—Unit has a balancing 
arrangement so that air stream is 
distributed uniformly over the en- 


from 





tire area of the outlet. Each side 
plate and divider plate forms a bell 
mouth approach to a converging 
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nozzle which discharges the air by 
its Venturi action to create velocity 
from static pressure to carry the 
air stream over its length of throw. 
Unit is said to have rapid diffusion 
of the supply air within the zone 
being conditioned. Fabrication is 
such that it can be assembled into 
continuous units or used as _ in- 
dividual panels. 

MADE By—Barber-Colman Com- 
pany, Rockford, Il. ........cccccccccce 374 


Fuel Oit Pipe 


NAME—Polo type 12 oil burner fuel 
pump. 

PURPOSE—Pump for fuel oil burn- 
ers. 

FEATURES — Strainer consists of 
four nested cylinders of fine mesh 
monel screen, providing large 
strainer area in a compact re- 





movable cartridge. Shaft is hard 
chrome plated. Gear pump mem- 
bers are of special design for 
smooth operation. Entire unit can 
be taken apart with ease. 

SIZES AND CAPACITIES — At 1725 
rpm, 100 lb per sq in pressure, 
pump delivers 12 gph. 

MADE By — Polo Pump Company, 
Pole, FMEMOIB. ovccccicccciccisssccsoccesscee 375 


Control Motor 


NAME — Barcol air cooled control 
motor. 

PURPOSE—For operation of damp- 
ers. 

FEATURES—Barcol shaded pole in- 
duction motor drives the main shaft 
through machine cut reduction 





gears. Cam operated limit switches 
stop the motor at the end of the 
stroke. The entire mechanism is 
protected by.a metal cover. 

MADE By — Barber-Colman (Co, 
Rockford, Ill. 376 


Solenoid Valve 


NAME—Henry Type SV51 solenoid | 


valve. 

PuRPOSE—For the control of pipe 
lines containing Freon. 
FEATURES — Two piece _ impact 
plunger operates pilot port in pis- 
ton. Molded synthetic ring provides 
soft seat at main port for piston. 
Unit has manually operated stem 
for emergency use. While the main 








{ 
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body is of bronze casting, internal | 





parts are of stainless steel. All 
internal parts may be removed from 
the bottom of th< valve. 

SIZES AND CAPACITIES — Normal 
capacity, five tons liquid Freon. 
MavE By—Henry Valve Co., 3260 
West Grand Avenue, Chicago 51, 
__ RPE eRe NEED nner 377 
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Insure Unrestricted Flow with 


REVERE COPPER WATER TUBE 


RICTION caused by rust accumulations inside the 

lines can materially lower the efficiency of forced 
circulation heating systems. Such installations derive 
full benefit from the permanently smooth interior of 
Revere Copper Water Tube. This tube is 99.9% pure 
copper, seamless and cold-drawn with a gun-barrel 
finish inside. Since it will not rust, it permits full and 
unrestricted flow of water throughout years of con- 
tinuous service. 
_In any heating, water-supply or air-conditioning 
installation—for a large industrial plant or a small 
home—trouble always costs more than Revere Copper 
Water Tube. This tube is ideal for these and other 
Piping services in all types and sizes of buildings. 
Joints are easily made with either soldered or com- 
Pression fittings ... and even the hard temper Type K 
tube, in sizes up to 1” inclusive, is easy to bend by 
means of a hand-operated tool. 


_ Revere Copper Water Tube is stamped at regular 
intervals with the Revere name and the type. Look for 
these identification marks—they insure full wali thick- 
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ness and the close gauge tolerances so essential for 
tight sweated joints. 

You can specify or install, in addition to Revere 
Copper Water Tube, such other long-lived Revere 
materials as Red-Brass Pipe; Sheet Copper for tanks, 
ducts, pans and trays; Dryseal Copper Refrigeration 
Tube (dehydrated and sealed); Copper oil burner, 
heat control and capillary tubes. 

Revere materials are handled by Revere Distributors 
in all parts of the country. The Revere Technical 
Advisory Service, Architectural, is always ready to 
serve you. Call your Revere Distributor. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 
Mills: Baltimore, Md.; Chicago, I/l.; Detroit, Mich.; New 


Bedford, Mass.; Rome, N. Y.—Sales Offices in Principal Cities, 
Distributors Everywhere. 
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Humidifier 
NAME—Viking No. 1300 humidifier. 
PurPosE—For installation in warm 
air furnaces to humidify the air. 
FEATURES-—Unit is of all copper 
construction. Mounting frame has 
an access panel as an integral part. 
The entire humidifier is mounted on 
the front of the plenum as a unit. 
An accessible screw accurately lev- 





els the pan. Available in 16- and 
20-in. pan sizes. 

MaDdE By—Viking Air Condition- 
ing Corp., 5600 Walworth Ave., 
Cleveland 2, Ohio. .......ccccccccceeeee 378 


Forced Air Furnace 
NAME—Coroaire Hi-Boy. 
PURPOSE—Space heating. 
FEATURES—Unit has a 10-in. blower 
wheel with an adjustable pulley for 
producing from 600-1260 cfm at 


600-800 rpm. A 1/6-hp motor is 
connected by a V-belt drive. Motor 
has thermal overlead protection. 





LITERATURE AVAILABLE—Illustrated 
folder. 

MADE By—The Coroaire Heater 
Corp., Cleveland 15, Ohio. ........ 379 


Room Cooler 


NAME—Kauffman portable 
cooler. 

PURPOSE—Space cooling. 
FEATURES—Air is distributed at 
angle of 25° to give even distribu- 
tion. All moving parts are mounted 
on rubber vibration dampers to 


room 
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On the list below, circle the item number of the equipment in which you are 
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350 351 352 353 354 
360 361 362 363 364 
370 371 372 373 374 
330 381 


Print your name and address, detach and mail to 
Editor, HEATING AND VENTILATING, 148 Lafayette St., New York 13, N. Y. 
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eliminate noise. Unit has a heavy 
copper reservoir pan for collection 
of surplus condensation. 

SIZES AND CAPACITIES—Units for 
cooling rooms of 2500, 4000, 6000, 
and 9000 cubic feet with ordinary 
exposures. 

MADE By—Kauffman Air Condi- 
tioning Corp., St. Louis, Mo.....380 


Gas Furnace 


NAME—Superfex Hi-Boy gas fur- 
nace. 

PURPOSE—Space heating by warm 
air. 

FEATURES—Rated input of furnace 
is 60,000 to 75,000 Btu. All parts 
are accessible and are easily re- 
moved from the front. All controls 





normally on the furnace are con- 
cealed. Unit has a 3-stage burner 
and a 2-speed blower. Furnace cal 
be installed in the basement for 4 
conventional installation, or it may 
be installed in a closet. 

MADE By—Perfection Stove Co. 
Cleveland, Ohio. ......ccccccesceseeseeees 381 
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The Refrigeration Equipment Manu- 
facturers Association estimates that 
air conditioning can be included in 
new apartment building projects at 
a cost to the tenant of $1.27 per 
month per room. 

Based on air conditioning re- 
quirements in a temperate climate 
this estimate covers the cost of 
equipment, installation, operation 
plus a return on the investment. 

With air conditioning in reach of 
the average-income tenant REMA 
predicts that apartment buildings 
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without this convenience will be- 
come obsolete in 10 years. 

This indicates a steadily increas- 
ing demand for air conditioning 
equipment and high quality duct- 
work. The proper installation of 
long lasting ductwork will depend 
largely on easy working rust-resist- 
ing steel sheets. Beth-Cu-Loy Gal- 


vanized Sheets have the qualities 


that sheet metal contractors know 
are important for air conditioning 
jobs. They are highly ductile, 
simple to form, cut and solder. They 




















- have a corper-bearing base with a 


uniform zinc coating that combine 
to give double rust-protection. With 
Beth-Cu-Loy Galvanized Sheets 
ductwork can be expected to last 
considerably longer than that made 
from ordinary steel sheets. 


Bethlehem Steel Company, Bethlehem, Pa. 


Cn the Pacific Coast Beth'ehem products are sold by 
Bethlehem Pacific Coast Stee! Corporation 
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x Heating 
City January | Cumulative, Sept. 1, 1946 to Jan. 31, 1947 eames 
1947 | 1946 | Normal 1946-47 | 1945-46 | Normal Normal 
Abilene, Texas ............. 727 698 326 1557 1761 1251 2061 
Albany, New York........... 1213 1265 1287 3453 3991 3726 6580 
Albuquerque, New Mexico.... 991 979 924 2743 2812 2751 4298 
Alpena, Michigan ........... 1296 1337 1431 3964 4296 4382 8299* 
Anaconda, Montana ......... 1381 1198 1321 4915 4394 4492 8357** 
Asheville, North Carolina.... 669 794 831 1994 2605 2520 4232 
Atlanta, Georgia ............ 592 657 682 1404 1980 1813 2890 
Atlantic City, New Jersey.... 734 916 992 2010 2610 2727 5176 
Augusta, Georgia ......... ., 420 489 555 1050 1535 1441 2161 
Baker, Oregon .............. 1348 1211 1218 4286 4026 4033 7163 
Baltimore, Maryland ........ 728 856 955 1951 2525 2619 4533 
Billings, Montana ...... ...., 21195 1063 1318 4202 3955 4134 7119 
Binghamton, New York...... 1045 1157 1268 3073 3708 3783 6808 
Birmingham, Alabama....... 526 618 589 1356 1897 ° 1502 2352 
Bismarck, North Dakota..... 1449 1651 1807 5082 5524 5321 9192 
Block Island, Rhode Island... 897 1001 1048 2424 2937 2784 5788 
Boise, Idaho ................ 1294 1114 1097 3788 3466 3382 6552 
Boston, Massachusetts ...... 1001 1133 1150 2747 3289 3280 6045 
Bozeman, Montana .......... 1351 1302 1403 4642 4555 4689 8521** 
Buffalo, New York........... 1087 1166 1240 3119 3765 3612 6822 
Burlington, Vermont ........ 1367 1422 1429 3857 4397 4202 7514 
Butte, Montana ............. 1475 1304 1309 5182 4783 4492 8272 
Cairo, Illinois ............... 758 819 908 1897 2479 2407 3909 
Canton, New York........... 1418 1463 1520 4052 4590 4514 8020 
Charles City, lowa........... 1272 1449 1560 3860 4643 4455 7588 
Charleston, South Carolina... 281 440 487 716 1256 1119 1769 
Charlotte, North Carolina.... 564 670 725 1476 2001 1945 3120 
Chattanooga, Tennessee...... 652 719 732 1742 2235 1957 3118 
Cheyenne, Wyoming ......... 1184 1148 1215 4031 4023 4104 7466 
Chicago, Illinois ............. 1052 1137 1190 2922 3566 3362 6077 
Cincinnati, Ohio............. 787 910 1017 2155 2935 2813 4684 
Cleveland, Ohio ............. 998 1109 1181 2812 3389 3366 6155 
Columbia, Missouri.......... 948 998 1110 2488 3134 3006 4922 
Columbia, South Carolina.... 431 537 586 1075 1623 1502 2364 
Columbus, Ohio ............. 904 1016 1113 2523 3209 3133 5398 
Concord, New Hampshire.... 1339 1420 1349 3889 4343 4081 7353 
Concordia, Kansas ........ _, 1048 995 1184 2987 3272 3203 5315 
Dallas, Texas ............... 598 605 617 1315 1572 1487 2256 
Davenport, Iowa ............ 1129 1202 1352 3095 3860 3685 6289 
Dayton, Ohio................ 972 1104 1116 2743 3510 3063 5264 
Denver, Colorado ............ 983 954 1079 3202 3215 3355 5874 
Des Moines, Iowa............ 1158 1262 1392 3301 3920 3762 6384 
Detroit, Michigan ........... 1105 1141 1252 3069 3632 3584 6490 
Devils Lake, North Dakota... 1597 1825 1494 5587 6164 5820 9970 
Dodge City, Kansas.......... 1022 953 1116 2900 3009 3068 5035 
Dubuque, Iowa .............. 1217 1292 1442 3434 4145 3976 6790 
Duluth, Minnesota........... 1547 1658 Zi 5110 5445 5216 9483 
Eastport, Maine ............. 1316 1367 1380 3876 4223 4270 8520** 
Elkins, West Virginia........ 846 984 1048 2796 3384 3265 5697 
El Paso, Texas............... 773 742 629 1824 1771 1667 2428 
Ely, Nevada ................ 1397 1363 (a) 4589 4432 (a) (a) 
Erie, Pennsylvania .......... 1000 1066 1172 2714 3322 3336 6273 
Escanaba, Michigan ......... 1389 1421 1550 4326 4616 4688 8771* 
Evansville, Indiana .......... 836 960 949 2307 2944 2494 4244 
Fort Smith, Arkansas........ (a) 780 850 (a) 2201 2027 3147 
Fort Wayne, Indiana......... 1100 1197 1194 3114 3818 3405 5925 
Fort Worth, Texas........... 614 621 580 1339 1585 1406 2148 
Fresno, California ........... 145 640 583 1917 1565 1494 2334 
Galveston, Texas ............ 403 360 353 725 754 683 1016 
Grand Junction. Colorado.... 1227 1203 1233 3689 3590 3511 5548 
Grand Rapids. Michigan...... 1142 1175 1262 3157 3757 3659 6535 
Green Bay, Wisconsin........ 1356 1434 1538 4079 4600 4420 7825 
Greensboro, North Carolina... 49 787 772 1864 2470 2167 3529 
Greenville, South Carolina.... 589 690 744 1517 2118 2078 3380 
Harrisburg, Pennsylvania SS 901 10141 1088 2590 3143 3069 5375 
Hartford, Connecticut ....... 1063 1196 1159 2993 3653 3316 6036 
Hatteras, North Carolina.....  _ 237 592 589 828 1449 1316 2571 
Havre, Montana ............. 1319 1216 1624 4994 4739 4938 8700 
Helena, Montana............ 1398 1134 1375 4856 4350 4433 7898 
Houston, Texas ............. 414 401 366 768 905 815 1157 
Huron, South Dakota........ 1294 1533 1650 4405 4905 4735 8004 
Indianapolis, Indiana ........ 926 1050 1128 2500 3270 3130 5298 
Jackson, Miss. .............. 506 539 (a) 1116 1517 (a) (a) 
Kansas City, Missouri........ 987 995 1141 2545 3092 3007 4956 
Kewanee, Illinois ............ 1124 1197 . 1223 3111 3653 3534 6139 
Knoxville, Tennessee ........ 658 768 815 1822 2353 2298 3670 
La Crosse. Wisconsin........ 1358 1436 1535 4102 4721 4313 {aoe 
Lander, Wyoming ........... 1412 1269 1436 4602 4638 4511 7947 








‘Figures in this column are normal totals for a complete heating season, 


September to June, incl. 


Figures in this table, with nine exceptions, 


bureau reports. Exceptions are Utica, 


based on_ local weather 
Lewiston, Kewanee, Sioux City, and 


Department, Central New York Power Corp., Utica, N. Y.; Norman E. Ross, 
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Bursar, Bates College, Lewiston, Me.; J. 
ment, Kewanee Boiler Corp., Kewanee, Ill.; Alfred R. Wagstaff, Engineer, 
Sioux City Foundry and Boiler Co., Sioux City, Iowa, and H. M. Ludlow, Box 
1368, Jackson, Miss., respectively; Anaconda, Bozeman, Butte and Livingston, 
Jackson, figures for which are furnished through the courtesy of Coke Sales Mont., through the courtesy of the Montana Power Company. 

{ Table concluded on Page 100] 


. Hartman, Engineering Depart- 
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; When your client’s heating plant is to be 
H. B. Smith, you can go right ahead and fin- 
ish your building before you install the boiler. 
This means that when material and labor 
shortages slow down or stop the job, your 
new boilers don’t have to stand in a half- 
erected building exposed to the elements. 

H. B. Smith boilers can be placed in any 
building, through ordinary doorways, because 
they are assembled from multiple cast-iron 
sections. These sections are shipped directly 
to the point of installation, where they are 
assembled quickly and easily. H. B. Smith 























“This boiler can wait ’til the roof is on” 


header-type construction cuts erection time 
and costs too. 

Once an H. B. Smith Cast-Iron Boiler is 
installed, the owner usually agrees that there 
is no finer looking, finer performing boiler in 
service. So when your building schedule calls 
for a boiler that can be installed “after the 
roof is on’... or whenever there is need for 
uninterrupted, efficient low-cost heating... 
recommend H. B. Smith Boilers, for new in- 
stallations or replacement. For the complete 
story of H. B. Smith dependability, write for 
your free catalog. 

















THE H. B. SMITH CO., INC.,-WESTFIELD, MASS. 
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CAST-IRON BOILERS 


Offices and Representatives in Principal Cities 
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City January Cumulative, Sept. 1, 1946 to Jan. 31, 1947 }-meetry 
1947 l 1946 | Normal 1946-47. | 1945-46 | Normal | Normal 

Lansing, Michigan ......... - 1189 1230 1336 3391 4016 4001 7048 
Lewiston, Maine ......-.-.... 1427 1483 1452 4090 4524 4289 7707 
Lincoln, NebrasKa .......... 1087 1113 1311 3153 3541 3512 5999 
Little Rock, Arkansas........ 658 726 719 1603 2079 1798 2811 
Livingston, Montana ........ 1257 1091 1220 4373 3990 3951 7205 
Los Angeles, California...... 285 224 326 816 637 750 1504 
Louisville, Kentucky ........ 780 899 939 2075 2693 2526 4180 
Lynchburg, Virginia ......... 720 863 856 2026 2644 2413 3980 
Macon, Georgia ....--....... 448 493 549 1141 1579 1446 2201 
Madison, Wisconsin ......... 1299 1359 1500 3727 4396 4258 7429 
Marquette, Michigan ........ 1366 1408 1500 4291 4603 4554 8693* 
Memphis, Tennessee ........ 664 744 744 1590 2164 1871 2950 
Meridian, Mississippi ........ 477 539 552 1172 1534 1435 2160 
Milwaukee, Wisconsin ....... 1220 1307 1383 3615 4059 - 3984 7245 
Minneapolis, Minnesota ...... 1348 1544 1609 4314 4876 4550 7850 
Modena, Utah ..........--... 1260 1133 1187 3920 3703 3859 6562 
Montgomery, Alabama....... 392 487 515 932 1452 1284 1884 
Nantucket, Massachusetts ... 920 994 1026 2618 2919 2938 5957 
Nashville, Tennessee ........ 686 793 812 1757 2425 2175 3507 
New Haven, Connecticut..... 1001 1122 1110 2802 3395 3219 5895 
New Orleans, Louisiana...... 300 336 332 575 846 735 1024 
New York, New York........ 865 963 1028 2307 2859 2884 52744** 
+Nome, Alaska. Ecce puenestes 2046 1908 1857 5267 5387 5236 14580** 

, Norfolk, Virginia ............ 497 681 738 1318 1945 1933 3350 
North Head, Washington..... 776 652 725 2710 2556 2510 5452** 
North Platte, Nebraska...... 1078 1034 1300 3537 3612 3786 6366 
Oakland, California ......... 644 556 527 1851 1612 1626 3143** 
Oklahoma City, Oklahoma.... 820 798 865 1970 2231 2244 3613 
Omaha, Nebraska ........... 1127 1191 1355 3268 3793 3639 6131 
Oswego, New York.......... 1158 1216 1277 3235 3781 3771 7088 
Parkersburg, West Virginia. . 787 898 992 2226 2887 2822 4775 
Peoria, Illinois .............. 1133 1170 1283 3078 3802 3606 6109 
Philadelphia, Pennsylvania .. 781 926 962 2100 2724 2661 47374#* 
Phoenix, Arizona ............ 449 424 409 1033 1045 990 1405 
Pittsburgh, Pennsylvania .... 892 956 1054 2564 3056 3003 5235 
Pocatello, Idaho ..........--. 1439 1319 1218 4191 4154 3867 6655 
Portland, Maine ............. 1349 1401 1321 3853 4319 3926 7218 
Portland, Oregon ............ 803 695 806 2552 2338 2530 4469 
Providence, Rhode Island.... 983 1083 1116 2676 3196 3246 6015 
Pueblo, Colorado ............ 1103 1042 1060 3409 3404 3224 5514 
Raleigh, North Carolina...... 533 705 i22 1471 2090 1975 3234 
Rapid City, South Dakota.... 1161 1128 1320 4140 4039 4021 7118 
Reading, Pennsylvania ...... 860 993 1088 2422 3016 3102 5389 
Red Bluff, California......... 682 594 (a) 1803 1644 (a) — 
Reno, PD 6 .ctecwauneakes 1041 974 1042 3547 3240 3326 5892 
Richmond, Virginia ......... 614 809 831 1714 2373 2211 3695 
Rochester, New York........ 1109 1202 1252 3193 3846 3666 6732 

| Roseburg, Oregon ........... 804 704 744 2694 2250 2485 4428 

Roswell, New Mexico........ 819 822 786 2125 2194 2296 3484 
Sacramento, California ...... 699 591 614 1854 1545 1610 2653 
St. Joseph, Missouri ......... 1037 1082 1187 2769 3352 3147 5161 
St. Louis, Missouri........... 854 936 1060 2217 2912 2798 4585 
Salt Lake City, Utah......... 1330 1182 1110 3755 3565 3259 5555 
San Antonio, Texas.......... 516 496 381 1025 1120 854 1202 
San Diego, California........ 358 275 332 865 687 819 1645 
Sandusky, Ohio ............. 992 1084 1181 2735 3367 3323 6208 
San Francisco, California.... 556 424 465 1578 1305 1414 3264** 
Sault Ste. Marie, Michigan... 1478 1521 1581 4601 5015 4828 9285** 
Savannah, Georgia .......... 235 376 409 649 1161 1007 1490 
Scranton, Pennsylvania ..... 991 1093 1172 2896 3468 3446 6129 
Seattle, Washington ......... 813 675 781 2728 2402 2650 4934** 
Sheridan, Wyoming ........ . 1227 1160 1431 4313 4117 4629 8008 
Shreveport, Louisiana ....... 556 572 555 1192 1522 1324 1938 
Sioux City, Iowa............ , 1247 1332 1435 3888 4331 4018 6898 
Spokane, Washington ....... 1262 1061 1172 4027 3708 3755 6355 
Springfield, Illinois .......... 980 1049 1181 2667 3299 3183 5373 
Springfield, Missouri ........ 909 944 973 2398 2921 2647 4428 
Syracuse, New York......... 1157 1228 1277 3285 3875 3768 6893 
Tacoma, Washington ........ 851 721 812 2946 2662 2763 5181** 
Terre Haute, Indiana........ 918 1034 1070 2474 3202 2910 4872 
Toledo, Ohio ................ 1076 1151 1203 3072 3709 3392 6077 
Topeka, Kansas ............. 993 981 1135 2650 3092 3018 4969 

| Trenton, New Jersey......... 833 970 1014 2328 2939 2774 4933 

Utica, New York............. 823 1233 1248 2814 4088 3785 6796 

Valentine, Nebraska ......... 1204 1148 1370 3997 4040 4095 7039 

| Walla Walla, Washington.... 1015 795 989 3123 2759 2898 4808 

Washington, D.C. ........... 708 863 970 1958 2593 2711 4626 

| Wichita, Kansas ............ 960 930 1094 2543 2877 2877 4673 

| Williston, North Dakota...... 1441 1549 1805 5186 5580 5463 9323 

Winnemucca, Nevada ....... 1223 1068 1150 3848 3543 3739 6427** 

| Yakima, Washington ........ 1154 954 1159 3787 3228 3587 5599 
(a) Data not available. *Includes August. 1Figures in this column are normal totals for acomplete heating 

tNome data are for December. **Includes July and August. 


season, September to June, incl. 
| ***New 48-year normal covering 1898 to 1946. e 
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Dust-Stop Filters in the Bryant 
(Model VB) Winter Air-Conditioner 
installed in the Parklake Apartments, 
Boston, Mass. (above). Each of the 
151 suites is equipped with its own 
warm-air heating unit and duct system, 
permitting independent, automatic 
control of temperatures by the occu- 
pants of each apartment. The Park- 
lake was designed by Saul Moffie, 
architect, and built by Cline Con- 
struction Company. The P. A. Dolan 
Company was the heating contractor. 


FILTERED AIR 








Look at this combination of 








Mam te thedding Vidues 


Public recognition of the “extras” 
in comfort, convenience and econo- 
my offered by modern warm-air 
heating has been demonstrated in 
several recent surveys among 
present and potential owners of 
single and multiple dwellings. 
The comforts in living provided 
by today’s winter air-conditioning 
systems are made possible by this 
exclusive combination of values: 

1. WARM AIR, with room tem- 
peratures quickly responding to 
automatic controls. 

2. CLEAN AIR—Filtered at the 
heating unit, all heat delivered 
throughout the warm-air duct 
system is free of nuisance dusts, 
lint and most air-borne bacteria. 


3. MECHANICALLY CIRCULATED 
AIR keeps warm air fresh and 
clean while providing the proper 


OWENS-CORNING 


FIBERGLAS 


Tam 8EG. US PAT OFP 
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number of air changes per hour. 


4. HUMIDIFIED AIR affords great- 
er physical comfort at lower 
room temperatures. 


Architects and builders who specify 
and provide modern warm-air heat 
know that circulating air will be 
cleaned efficiently. For DUST-STOP* 
Filters, a Fiberglas product, are 
the choice of most manufacturers 
as original equipment. They’re the 
homeowner’s choice, too, for re- 
placement DUST-STOPSare readily 
available at low cost through 
suppliers in every community. 
For complete information on 
DUST-STOPS, see Sweet’s Files or 
write: Owens-Corning Fiberglas 
Corporation, Dept. 912, Toledo 1, 
Ohio. Branches in principal cities. 
In Canada: Fiberglas Canada Ltd., 


Toronto, Ontario. 
*T. M. Reg. U. S. Pat. Off. 








INDOOR COMFORT 
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NEWS OF THE MONTH 





REFRIGERATION FAILURE 


is said to have caused Los Angeles explosion 
which killed 15 people and damaged 300 blidgs. 


Failure of a refrigeration system used to keep the 

temperature of a newly developed chemical solution 
below its known exploding point was designated by 
investigating authorities as the direct cause of a 
blast which on February 12 wrecked the plant of the 
O’Connor Electro-Plating Corp., Los Angeles, killing 
15, injuring more than 150 and causing damage to 
some 300 nearby buildings estimated at between 1% 
to 2 million dollars. 
e EXPERIMENT. — Investigation by the Los Angeles 
Police and Fire Department Arson Squads and insur- 
ance company detectives disclosed that the O’Connor 
Corp. had been experimenting with the use of a 
solution composed of perchloric acid and _ acetic 
anhydride which was being used for electrolytic 
polishing of aluminum. 

This type of mixture, it was pointed out, must be 
kept under constant refrigeration because it will 
usually explode if its temperature is permitted to rise 
above 80F. Need of an efficient cooling system was 
emphasized because a plating plant the size of the 
O’Connor shop usually contains from half a dozen to 
a score of large tanks filled with various types of 
solution in which metal parts are dipped. Room tem- 
perature, even in mechanically ventilated plating shops, 
frequently rises to 90 to 100F in the immediate 
vicinity of the larger heated tanks. 

e WARNED.—While the complete destruction of the 
plant and the virtual disintegration of its equipment 
rendered a 100% definite determination of the origin 
of the explosion difficult, Los Angeles investigating 
authorities declared that an employee who survived the 
blast had disclosed that the 15 men and women 
employees had been told that the refrigeration system 
had balked and were bolting from the shop seconds 
before the acid tank blew up. The force of the 
explosion literally blew the entire one-story brick 
factory building into small pieces and tossed debris 
a distance of four blocks. An estimated 250 to 300 
buildings in a 114 block area were damaged in varying 
degrees. 

e TWO THEORIES.—A second theory of causation was 
eventually discarded in favor of the one cited above. 
In speculating upon the probable cause of the explosion, 
leading Southern California chemical authorities who 
were consulted by the investigators agreed that the 
properties of perchlcric acid were such that contact 
with it of any organic substance would precipitate an 
explosion. 

This theory was accorded credibility for a while 
when a surviving employee reported that the iron 
hangers on which the aluminum parts were suspended 
for dipping into the acid tank, had shortly before the 
explosion occurred been replaced with plastic-coated 
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hangers. Plastic, being an organic compound, couli 
have caused the perchloric acid to detonate, the 
chemists declared. 

Greater credence was subsequently given to the 
failure of the refrigeration system to maintain the 
acid within controllable temperature range, and this 
was ultimately accepted as the most likely cause. 

John J. O’Connor, co-owner, reported that Robert 
M. Magee, chief chemist of the company, had been 
experimenting with a process for brightening alum. 
inum, which was accomplished by immersing the metal 
parts to be plated in a solution of perchloric acid and 
acetic anhydride, followed by an electrical charge, 
which eliminated the need for manual buffing and 
polishing. 

The bodies of Magee, and assistant chemist Alice 
Shemeta Iva, are the only ones not found. They are 
believed to have been blown to bits. 

From last September, when Magee first started 

working with perchloric acid, the mixture had been 
kept in a 56-gallon crockery jar, O’Connor declared. 
A new solution of 350 gallons was mixed by Magee and 
O’Connor over the February 8 and 9 weekend, according | 
to O’Connor. This was placed in a new iron tank 
measuring 4x4x16 ft which was mounted on 12-inch- 
thick glass blocks set upon the foot-thick concrete floor 
of the shop. 
e COOLING NEEDED.—A cooling system was installed 
last fall to service the early batches of solution and 
was hooked up February 9 to the new tank, O’Connor 
declared. He asserted that while he knew of Magee’s 
experiments, he was entirely unaware of the highly 
explosive nature of the solution which the chief chemist 
had developed through a combination of perchloric acid 
and acetic anhydride. 

The Los Angeles City Council on February 14 
adopted a resolution calling for a special investigation 
of all industrial and commercial establishments in 
which dangerous chemicals and other products are 
handled. The investigation, it was reported, will be 
devoted to a close scrutiny of all electro-plating plants 
and laboratories in the city to ascertain if other shops 
are using the dangerous perchloric acid solution with- 
out adequate cooling systems. 











BOILERS ON ROOF 


installed to heat Dallas building when utilities 
were disconnected after ownership transfer. 


One of the highest installations of boilers ever made 
took place in Dallas when two steel heating boilers, 
with capacities of 24,290 sq ft of direct steam radiation 
each, were placed atop the 18-story Kirby Building. 

e HISTORY.—This departure from ordinary heating 
techniques was necessitated by the fact that the Kirby 
Building was constructed adjacent to and long was 
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Low W AA PRICES MEAN C222 PROFITS 


The War Assets Administration is today the world’s largest single 
supplier of valves and fittings. For instance, you can buy those 
hard-to-come-by valves and fittings for water, oil and steam lines 
from any WAA Regional Office and, more important, you can get 
delivery NOW. Prices are so low that extra profits are practically 
assured either on re-sales or installation jobs. Purchases must 
total $300 or more. All items offered subject to prior sale. 





Valve sizes: Y2" to 24" 
Fittings sizes: %"' to 36" 
Pressure ranges: 100 Ibs. p.s.i. to 3000 Ibs. p.s.i. 


While every Regional Office has a supply of 
valves and pipe fittings, the largest inventories 
are located in these cities: 







Atlanta San Francisco 
Birmingham Portland, Oregon 
Boston Nashville 
Chicago Philadelphia 
Cincinnati New York 
All valves and fittings are sold under existing pri- EXPORTERS: Your business is solicited. If sales 


ority regulations of WAA and of the National are conducted at various levels you will be con- 
Housing Expediter. VETERANS OF WORLD sidered as 2 wholesaler. Any inquiries regarding 
WAR II are invited to be certified at the War export control should be referred to Office of In- 
Assets Administration Certifying Office serving ternational Trade, Department of Commerce, 
their area, and then to purchase the materials Washington, D. C. 

offered herein. 


See our display booth at Western Metal Exposition and Congress 
Show at Oakland, California, March 22 to 27, 1947. 


OFFICE 0 F GENERAL pDisPOSsAt 





x 


WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta « Birmingham «- Boston + Charlotte « Chicago « Cincinnati « Cleveland . Dallas 
Denver «. Detroit » Fort Worth .« Helena ~ Houston «- Jacksonville « Kansas City, Mo. « Little Rock 
Los Angeles « Louisville « Minneapolis « Nashville « New Orleans « New York « Omaha e« Philadelphia 
Portland, Ore. ¢ Richmond e St. Louis « Salt Lake City « San Antonio « San Francisco + Seattle « Spokane « Tulsa 
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News of the Month 








dependent upon the Adolphus Hotel for waste steam. 
In the Adolphus Hotel was installed an_ electrical 
generating plant which supplied both buildings with 
electricity and steam. In addition, water for both 
buildings was obtained from wells drilled beneath 
the hotel. 

Several years ago, other interests purchased the 
Kirby Building, and very recently the electrical 























Boiler base nears its goal atop the Kirby Building 
in Houston. 


generating plant was displaced and the Kirby Building 
management was forced to turn to public utilities for 
heating, electricity, and water. The electricity and 
water problems were solved with no difficulty. But 
the problem of heating presented a much more complex 
problem. The rental value of the Kirby Building base- 
ment was such that boilers could not be installed there, 
nor was it practical to construct a sub-basement. 
Zumwalt and Vinther, consulting engineers of Dallas 
called in to work out a solution, decided that the roof 
was the only available place to put the boilers. 

@ FUEL.—First choice for fuel in the Southwest is 
natural gas, which can be piped to the roof of the 
18-story structure without difficulty. The second choice 
is oil which also can be piped to the roof. 

e PUMPS.—A basement pump is used to return con- 
densate from the basement to the roof. It is of the 
regenerative turbine type directly connected to a 5 hp 
motor and furnished with magnetic starter and auto- 
matic switch. Condensate pumps in the penthouse are 
of the vertical type with receiver and were installed 
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with basin top six inches above the finished floor of 
the penthouse, with the receiver projecting into the 
attic. Each has a rating of 40,000 E.D.R. and the 
two pumps are arranged as a duplex unit with receivers 
cross-connected near the bottom. 

e CONTROLS.—The condensate pump in the basement 
starts and stops under control of a float switch installed 
on the side of a former air receiver converted to a 
condensate receiver. Condensate pumps in the pent- 
house are controlled from water level control switches 
installed on the boilers. The wiring is arranged in 
such a way that either boiler can be electrically 
switched to control either pump or both pumps 
simultaneously. 

The receiver of one of the penthouse pumps is 
provided with a %-in. float control installed in the 
attic near the bottom of the vessel to admit make-up 
water. The make-up water is obtained from a domestic 
cold water supply main in the attic, but the tap was 
brought above the penthouse floor and valved. 

In operation, the boilers can be filled by means of a 
manual line. Level is maintained by the float switches 
on the boilers as long as water is available in the 
receiver. Should sufficient condensate not accumulate 
to satisfy the demands of the boilers, the water level 
in the receivers will fall until the float valve opens to 
admit the deficiency. 

A complete system of automatic temperature regulat- 
ing equipment, pneumatic in operation, was installed, 
and includes all master and sub-master thermostats, 
valves, air compressor, relays, switches, piping, ete. 
Summer and winter operations were taken into 
consideration. 

Each of the boilers is adapted to gas fuel and has a 
heating surface of 1,429 sq ft. Each was built for 15 lb 
working pressure and in accordance with ASME Code. 
The boilers were set on fire brick flatways which were 
placed on top of a layer of 4-in. hollow tiles that were 
arranged end to end to permit passage of air flow. 
The boilers were manufactured by Pacific Steel Boiler 
Division of the United States Radiator Corp. Since the 
Kirby Building was constructed without a chimney the 
contractors installed on each boiler an induced draft 
fan. 

Each fan is adapted to high temperature use by the 
application of high temperature ball bearings and heat 
flinger with ability to handle 3,600 cfm of 500F gases 
at a total pressure of one-inch and with an outlet 
velocity not exceeding 2,000 fpm. All radiation in the 
office building, except the toilet risers, was removed 
and replaced by a new system 





UNIFORM PLUMBING CODE 


urged by housing committee will be furthered 
by Bureau of Standards demonstration. 


A committee representing the plumbing industry, 
labor and the government and sponsored by the Office 
of the Housing Expediter and the National Housing 
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. Capacities from 650,000 to 1,950,000 B.T.U.’s. 


Either oil or gas-fired. 


J asitionat heating capacity for your plant 
without the necessity of disturbing your present 
heating system. Flexible enough to permit moving 
to new location for your future building program. 


/' Write for Bulletin 801 describing 
| this economical heater in detail. 


The wi apoet Ype 


of Factory Heating Unit 
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MANUFACTURING COMPANY 


722 So. Spring Avenue 


® St. Louis 10, Mo. 
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YOUR AIR CONDITIONING 


| Stians ong WATH ULTRA-VIOLET OZO-RAY! 


1. Fundamentally different method of ultra-violet air purification 


.... Without tubes! 
Destroys objectionable organic odors, eliminates smoke, gases— 


~ 


provides “‘mountain-fresh”’ air. 


NOM PW 


heat. 


EASILY 
INSTALLED 


LEFT: One of the many varied 
methods of installing OZO-RAY equip- 
ment into ventilating ducts. Where a 
whole building, or section of it, is to 
be OZO-RAY equipped, units are 
quickly and easily set into air ducts 
at strategic points, without disturbing 
existing equipment in any way. To 
service a single room, just plug an 
OZO-RAY wall model of appropriate 
capacity into any standard electrical 
outlet. 





Easily installed in existing ventilation ducts or plenum chambers. 
Plugs into standard electrical outlets, 110 Volt, A.C. 

Cuts fuel costs by reducing necessary intake of outside air. 
Needs little attention Operating costs low. 

Continuous operation with NO arcing 


sparking or destructive 








DESTROYS STOCK YARD ODORS! 


‘‘Our office is located in the stock yard, with Its odors, none of which 
could be removed by either oil filter or water bath. This OZO-RAY 
generator has accomplished everything we had hoped It would. It has 
removed the unpleasant odors.”” (Libby, McNeill & Libby). 


PURIFIES AIR IN CRACK TRAIN! 


“The OZO-RAY equipment installed in the Green Diamond has glven 
satisfactory service in removing smoke and odors, especially stale 
tobacco smoke odor that clings to curtains and upholstery.”’ (Illinois 
Central System). 


REMOVES FLOWER ODORS! 


“Very effective in removing floral odors—has been proven the only 
effective aid to our air conditioning that we have ever been able to 
find.”” (Lain & er Chicago morticians). 


PLANT: Beacon, New York 


OFFICE: 7 Dey Street, New York 7, N. Y. 
(New York phone: BEekman 3-4500) 
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Agency is working on a uniform plumbing code which, 
it is hoped, will in time be used to standardize the 
numerous plumbing codes now in existence. 

e DEMONSTRATION.—As a part of its work, the com- 
mittee is making arrangements for an _ extensive 
demonstration project at the National Bureau of 
Standards in which clear glass or plastic piping will 
be used to duplicate working conditions in a plumbing 
system in order to permit observation of the tests. 
Moving pictures will be made of the tests and the re- 
sults will be recorded in a technical report. Both the 
movie and the report will then be made available to 
any city or municipality or to anyone in the industry. 
e COMMITTEE.-—-Committee members are Henry 
Blank, National Association of Master Plumbers; 
Herbert L. Schaller, United Association of Journey- 
men and Apprentices of the Plumbing and Pipefitting 
Industry; George N. Thompson, National Bureau of 
Standards; Lieut. M. C. Hope, U. S. Public Health 
Service, and Vincent Manas, representing the office of 
the Housing Expediter and the NHA, chairman. The 
testing program is being expedited by the Technical 
Office of the National Housing Agency, of which 
William V. Reed is director. 





ASME BOILER CODE 


Section VIII on pressure vessels redrafted: Com- 
mittee asks comments; Public hearing planned. 


The Boiler Code Committee of The American Soci- 
ety of Mechanical Engineers announces that its spe- 
cial committee to revise section VIII of the ASME 
Boiler Construction Code (Unfired Pressure Vessel 
Code) has completed its work and has submitted a 
report to the boiler code committee in draft form as a 
proposed revision of Section VIII. 
e ARRANGEMENT.—One of the outstanding features 
of the new draft is the development of a more logical 
arrangement of material, which closely follows that in 
the API-ASME Unifired Pressure Vessel Code: The 
basic minimum requirements are essentially those 
established in the alternate rules for unfired pressure 
vessels, issued as a part of the 1944 addenda to the 
code. Besides improved arrangement, the proposed re- 
vision embodies the following additional features: 
(1) Improved and extended rules for the design of 
formed heads under internal and external pressure; 
(2) provision for the design of cylindrical shells un- 
der external pressure at elevated temperature; (3) 
joint efficiency for fusion welded vessels established on 
a premium basis; (4) spot examination of fusion- 
welded vessels as a minimum requirement; (5) incor- 
poration of a non-mandatory appendix as a guide for 
the inspection of vessels in service. 
e NOT FINAL.—Jt should be noted that the proposed 
revision in no way affects the forthcoming issuance of 
the 1946 edition of the Unfired Pressure Vessel Code. 
‘There is no indication at present as to the date of final 
:adoption of the proposed revision. 

The boiler code committee invites all interested per- 
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sons to review the proposed revision and to submit 
comments thereon to the committee. The new draft is 
obtainable from J. W. Shields, secretary of the com- 
mittee, ASME, 29 West 39th St., New York 18, N. Y,, 
at $1 per copy. 

e HEARINGS. -— The committee plans to hold several 
public hearings on the proposed revision of section 
VIII before final consideration for adoption. The first 
hearing has been tentatively scheduled for Houston, 
Tex., on May 1, to be followed by another in Los An- 
geles, Calif., on May 7. Those interested are invited 
to attend and to participate. Further information con- 
cerning these hearings may be obtained from the sec- 
retary of the committee. 





GORGAS MINE 


is set afire in experimental effort to produce 
gas underground. 


On January 21 incendiary bombs were dropped into 

holes drilled into an isolated seam of coal at the 
Gorgas Mine of the Alabama Power Company, forty 
miles northwest of Birmingham. 
e TUBE.-The experiment is proceeding under the di- 
rection of the Alabama Power Company and the U. S. 
Bureau of Mines. Air is supplied through a U-shape 
tunnel drilled horizontally through the coal seam, and 
forces gas out of the mine from the combustion area 
at the base of the U. (H&V:2:47:p 109) 

When the incendiary bombs were dropped into the 

hole, the coal caught fire and thermocouples registered 
temperatures as high as 2,000F before they burned 
out. The fire has been burning ever since. 
e HOPES.—The fire is expected to burn until about 
the second week in March during which time further 
tests are planned. Gas will be piped directly to a boiler 
and used to make power. The experimenters hope to 
borrow a blimp from the Army and store large vol- 
umes of the gas for analytical studies. “When the fire 
goes out, the bulldozers will scrape away the top of 
the hill. If nothing but ashes is left, it will mean 
that all the value of the coal has been extracted, and 
that the process is not unduly wasted. 





HOT WATER AND STEAM 


pushed as I-B-R launches comprehensive con- 
sumer advertising campaign. 


A comprehensive advertising campaign to place the 
full story of the many advantages of hot water and 
steam heating prominently before the public is an- 
nounced by the Institute of Boiler and Radiator Man- 
ufacturers. Contracts for advertisements have been 
placed to run for every month starting in February in 
Better Homes and Gardens, American Home, House 
Beautiful, House and Garden, and the Small Homes 
Guide. 

e BOOKLET.—The purpose of these advertisements 
is to tell the consumer that a 24-page booklet “Enjoy 
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TYPE 4-F 

Standard set for heating. 
ventilating—air conditioning 
air velocity 

measurements 


VELOMETER 


; especially to meet the needs 
of architects, engineers, contractors, sheet 
metal workers, who need a reliable fast means 
of measuring air movement. This Velometer is 
easily used for balancing heating systems, ven- 
tilating and air conditioning installations. It 
measures the air velocity at supply grilles; air 
intake at cold air returns; static pressure; and 
can be used to find drafts or leaks around doors 
and windows. The Alnor Velometer is a direct 
reading air velocity meter — instantaneous — 
easily used anywhere. 

Type 4-F Velometer set, with all attachments 
for the above work, in carrying case, price 
$82.50 f.0.b. Chicago. Order now for prompt 
delivery. Velometer bulletin sent on request. 


Illinois Testing Laboratories, Inc. 





420 North LaSalle Street 
Chicaco 10, Illinois 
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INDUCED DRAFT 


COOLING TOWERS 
34 STANDARD SIZES 








No. 2-D 


Binks No. 2-D Horizontal Induced Draft Cooling 
Towers are all-purpose water cooling units for use 
indoors or outdoors where water conservation is 
important and where natural air movement is in- 
adequate. The spray principle of water distribution 
is used. The No. 2-D provides the correct ratios of 
air to water and travel flow to give maximum 
cooling at lowest cost. Single fan sizes are avail- 
able with capacities from 3 to 150 G.P.M. Twin fan 
models have capacities from 180 to 300 G.P.M. 


There’s a Binks Cooling Tower for every 
water cooling job. 


WRITE NOW 
FOR BULLETIN No. 601 


Bulletin No. 601 is a 12-page descriptive 













booklet packed with specification data, 
dimensions, helpful charts, etc. about 
Binks No. 2-D Horizontal Induced Draft 
Cooling Towers. Drop a postcard in the 


mail today for your free copy. 


RBINKS MANUFACTURING 
l Le COMPANY 


3114-40 CARROLL AVE. + CHICAGO 12, ILL. 


Offices in all principal cities 
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Better Living With Radiant Sunny Warmth” is avail- 
able free to the public. Illustrated in four colors, the 
booklet is a non-technical presentation of radiant heat- 
ing. It points out that the advantages of radiant heat- 
ing are available through the use of radiators, radiant 
baseboards, panels, and convectors. 
e BROADSIDE._Full details of the campaign were an- 
nounced to the trade in a broadside sent to distribu- 
tors of heating equipment, heating and piping con- 
tractors and dealers, engineers, architects, and build- 
ers. A copy of the consumer booklet will be sent with 
the broadside. Full details will be given in the broad- 
side on how members of the trade may purchase a sup- 
ply of the booklets for their own use as a selling tool 
in dealing with the consumer. 
e TRADE ADS.—Distribution of the broadside will be 
followed by advertisements in 13 trade papers and 
association publications. The advertisements will be 
in two colors occupying a full page in each publication. 
A. E. Ferry, general manager of the Institute, 
points out that the campaign is unique in that for the 
first time a joint effort is being made on a national 
scale by a group of manufacturers of steam and hot 
water heating systems to influence public demand 
for their products. 





GAS INDUSTRY 


gains freedom of action in FPC ruling on 
natural gas. 


The Federal Power Commission has yielded to one 
demand voiced by the natural gas industry and will 
divide the country up into service areas. Each inter- 
state company will be allowed to make limited exten- 
sions of service within areas where it is already doing 
business. These extensions may be made without ob- 
taining FPC approval on each transaction. 

This service area plan has grown out of FPC’s fif- 
teen month investigation court covering the natural 
gas industry. The plan has been authorized by Con- 
gress in an amendment to the Natural Gas Act of 1942. 

Members of the industry are loud in their approval 
of this new freedom of action. FPC, however, com- 


plains that its staff is too small to undertake defining 
areas. 





CENTRALIZED PROJECTS 


in real estate development characterize modern 
trend in residential, commercial and institutional 
construction. 


The pace set by the heavy investment of life insur- 

ance money in great housing projects (H & V:2:46: 
page 101) is being followed by at least two private 
real estate agencies as well as by a new construction 
project at Harvard University. 
e CHICAGO.—A $70 million city will be constructed on 
2300 acres of land near Olympia fields, 55 minutes from 
Chicago's Loop, according to plans announced by the 
American Community Builders, Inc., of Chicago. 

Phillip M. Klutznick, president of the Chicago con- 
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cern and former commissioner of the Federal Public 
Housing Authority, declared in making the announce- 
ment of plans that the town would provide housing for 
25,000 middle income residents. Actual construction 
of homes will begin after the winter weather. Financ- 
ing will be done under the FHA plan. The project is 
to be an integrated community of homes with shopping 
centers, schools, recreation facilities, and non-nuisance 











industry. Present 
plans call for houses y) ) 
selling for 7 to $10 aes + CHICAGO 
thousand with pro- oa ‘ —- 
vision for 600 rental » | | * 

' mies 7 : Vichugan 
units. The initial 





program will ac- 
commodate 5,500 
families and later 
expansion is plan- 
ned for approx- 
imately 3,000 more. 
Construction will * 
be divided among 
single, double and 
multi-family units, 
divided into five 
contiguous residen- 
tial neighborhoods. 

Elbert Peets of 

Washington, D. C., 
who collaborated in 
the planning of the towns of Kahler and Greendale 
near Milwaukee, designed the basic plan for the com- 
munity in conjunction with the architectural firm of 
Loebel and Schlossman. Allen S. Harrison (H & V 
3:46:page 95) of New York City heads the construc- 
tion division. 
e FLUSHING, NEW YORK.—New York’s most spectac- 
ular real estate man, William Zeckendorf, 41-year-old 
executive vice-president of Webb & Knapp, Inc., New 
York City, has teamed up with Lester Ticky, architect, 
to produce a $50,000,000 project which will transform 
the heart of Flushing, New York, into a shopping 
and amusement center for a good part of suburban 
New York, according to a report in “The Architectural 
Forum.” , 

A 28-acre site, almost all of which has already been 
purchased by Zeckendorf, is ideally situated from the 
transportation standpoint since it includes important 
bus, subway, and railroad stations and is served by a 
network of highways and parkways reaching all of 
Long Island and crossing nearby bridges to link with 
Manhattan, the Bronx, and Westchester. 

The project will cater to the public’s every mood and 
whim. A large department store, three office buildings, 
and a 5,000-seat theatre will look down on seven blocks 
of modern shops and markets served by a mile of 
covered air conditioned sidewalks, 5,000 covered park- 
ing spaces, and 4,000 feet of subterranean moving side- 
walks. 

e SCOPE.—In addition to buildings already mentioned 
including about 60 small shops for all types of mer- 
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Can You 
Profitably Duplicate This 
ln The Field? 


All Wagner Armatures Have: 
1. New core iron and windings. 
2. New commutators properly undercut. 
3. New shafts. 
4. New centrifugal short circuiting devices. 


5. New rocker arms and brush holder as- 
semblies with brushes. 


And Are: 
6. Dynamically balanced. 
7. Fully tested. 
8. Ready to install. 
Order Your New Wagner Armatures Today 





Every motor repair shop 
needs this catalog. It helps 
you determine the catalog 
number and price of Wagner 
fast-moving motor parts. 
Write for Catalog MU-40 
today. 








Wagner motors are world-famous for 
dependable service. When repairing 
a Wagner motor, be sure to use 
genuine Wagner motor parts, de- 
signed and built to renew that de- 
pendability. Get them from one of 
the 325 authorized service stations 
displaying this sign. M47-12A 


Wagner Electric Grporation 
EST. WE 1891 


6463 Plymouth Ave., St. Louis 14, Mo. 
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Do Your Customers 





Beg for Breezes ? 


Have customers ever begged for dependable, 
inexpensive breezes for their homes .. . Are you 
looking for an appliance that will assure summer 
comfort for your customers and profits for you? 
Then you should know about BAR-BROOK 
BREEZEBUILDER Attic Fans—cooling com- 
fort for new or old homes, factories, schools, and 
offices. BAR-BROOK Fans enjoy established 
customer acceptance, sell as simple package 
units, and give dependable, trouble-free per- 
formance year after year. 


Write for information 
about BAR-BROOK 
BREEZEBUILDER 
Attic Fans —the effi- 
cient cooling appliance 
that makes breezes for 
your customers and 
profits for you. 





MIDWESTERN SOUTHEASTERN SOUTHWESTERN 
REPRESENTATIVE: REPRESENTATIVE: REPRESENTATIVE: 
Earl Goetze Co., Fulwiler & Chapman Co., Geo. E. Anderson Co., 
Mdse. Mart, 702 Whitehall, 1901 Griffin St., 
Kansas City, Mo. Atlanta, Ga. Dallas, Tex. 


: a 
Gareron) BAR-BROOK 
RF Creo hue Meee 
IN J SHREVEPORT, LOUISIANA, U.S.A Ww 
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chants, the principal elements of the project will in- 
clude a mail order house, 5 & 10 cent store, super 
market, gasoline station, plant nursery, dance hall, 
skating rink, and bowling alleys. Three, eight-story 
structures will serve as a professional building, an 
apartment hotel, and a general office building. All space 
except that in the eight-story buildings will be leased 
on a percentage basis whereby tenants pay small fixed 
monthly rents plus percentages of their gross annual 
incomes above specified levels. Preservation of the 
project’s character is assured by the fact that no space 
will be sold. Webb & Knapp, who will manage the 
project from offices on the site, hope to gross $614 mil- 
lion dollars from annual rents—5% of the $125 million 
yearly retail business expected of their tenants. After 
taxes and other expenses, their anticipated net will be 
$144 million. 

Webb & Knapp have already invested more than $15 
million in land acquisition, which began late in 1941. 
About 90% of the necessary land has been assembled, 
the balance being so high priced as to require acquisi- 
tion through condemnation with municipal assistance. 
Despite difficulties connected with present day non- 
residential building, Mr. Zeckendorf believes that con- 
struction of the Flushing project will get under way 
late in 1947 and be completed by 1950. Backing the 
project is the Metropolitan Life Insurance Company, 
which has already loaned two million dollars and has 
an option on a $35 million construction loan. 

Among recently announced projects for New York 
City, this center ranks second only to another of 
Zeckendorf’s real estate giants: a $100 million com- 
mercial city for 100,000 people and 10,000 automobiles 
to be built on midtown Manhattan’s east side. 

e@ EDUCATION.—JIn the educational field, Harvard 
University plans a “Science City” in Cambridge, Mass. 
The scientific and technological resources of Harvard 
will be integrated with new buildings and equipment 
under new coordination of scientific staffs. The central 
science center building, now in the blueprint stage, will 
become the axis of the new Science City. In many 
cases, existing laboratories will be joined to the new 
science structure and scientists in many fields will be 
brought together in close association. Laboratories 
now under construction, such as the computation 
laboratory with its mechanical brain and the cyciviron 
house with its new atom smasher, have been strate- 
gically located in reference to the centralization plan. 
The whole area will be within a radius of about one 
quarter of a mile. The first building in the center, 
which will be built with funds now available, will be 
about 500 feet long and four or five stories high. It 
will house all the branches of applied physics, geo- 
physics, mathematics, astronomy and other groups. 
The first section of the new building will be devoted 
to laboratories for the new department of engineering, 
sciences and applied physics. Professor Frederic B. 
Hunt of this department will be in charge as chairman 
of the new building planning committee; working with 


him are Coolidge, Shipley, Bulfinch, and Abbott, 
architects. 
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STOKERS LEAD 


in number of fuel-burning permits issued in 
Chicago last year. Margin of lead is less than 
year previous. 


Installations of underfeed stokers for commercial 

and industrial jobs where permits are necessary in 
Chicago numbered 1,959 or 66°. of a total of 2,966 
permits issued by the city last year. Underfeed stoker 
installations in 1945 totaled 2,316, or 85144% of the 
total of 2,712 permits issued in that year. 
e OIL GAINS.—Permits for commercial and industrial 
fuel-oil burning installations in 1946 showed a very 
substantial increase over 1945—a total of 814 installa- 
tions accounting for 271% per cent of the total permits 
issued, compared with 288 installations in 1945, or 
10'2°o of the total permits. 





AIR CONDITIONING CONFERENCE 


in Oregon will bring statewide industry together 
for fourth consecutive year. 


The fourth annual Oregon State Air Conditioning 
Conference will be held March 27 to 29 at Corvallis. 
The conference is sponsored by the Oregon Chapter 
of the ASHVE and the Department of Mechanical 
Engineering at Oregon State College. The conference 
will consist of a program of talks and an exposition 
of heating and air conditioning equipment. Signif- 
icantly, included on the Saturday schedule will be talks 
on the heat pump and electric heating. Warm air and 
panel heating methods will have their share of atten- 
tion. 


$2,000 in Prizes for Papers on 
Resistance Welding 





Subject: Significant information on theory and | 
practice in the field of resistance welding. | 
Form: Minimum length, 2,500 words; typewrit- 
ten, double spaced on one side of white paper; | 
figures attached to copy or separate and num- 
bered. Papers mailed to arrive before July 1 
should be in triplicate. If mailed to arrive 
between July 1 and July 31, six copies should | 
be furnished. Contest closes at midnight, July | 
31, 1947. Papers should be sent to: American | 
Welding Society, 33 West 39th Street, New | 
York 18, N. Y. | 
| Eligible: Those employed in industry, consulting | 
| engineers, private or government laboratory | 
| workers, etc. Also university instructors, | 
students, research fellows, etc. | 
Prizes: Industrial class; lst prize $750; 2nd, 
$500; 3rd, $250. University class; 1st prize, 
| $300; 2nd, $200. Prizes will be awarded at the 
| 1947 fall meeting of the American Welding 
| Society. 
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BETTER cco Goi 
Float Valves ooeeetng es oing 
mitt Opertein mehr a 


low as 1” deep—thumb screw adjust- 
H H hole. Capacity one quart per min, at . 
Built to Operate in 9 
ee ee in er Or oun @ 






Built like a watch 
to precision standards! 
. safe, trouble-free, 
inexpensive float 7," ™ 
valves for WATER /2 > 


LEVEL CONTROL in ; 
air conditioning units, Same general design as aati 


é . No. 51—but built for larger 
evaporative coolers, pan fillers, 
etc. Send today for complete 
catalog and attractive prices. 


No. 52 High- 
Duty 
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capacities. Handles 1% 
gals. per min. at 75 lbs. 
pressure; maximum 125 lbs. 
Fully adjustable, 





THEN YOU WILL WANT TO 
WRITE AT ONCE FOR INFOR- 
MATION ON THE NEW SIMPLI- 
ww ~@ FIED MONOLITHIC CONDUIT 
(7 AUTOMATIC. , 
UMIDIFIERS- WHICH ELIMINATES STRUC- 
JFOR AELTYPES OF: 
y HEATING=SYSTEMS TURAL JOINTS AND VOIDS, 
DOES NOT REQUIRE DRAIN- 
AGE OR VENTILATION AND 
PROVIDES A PERMANENT 
WATERPROOF INSULATION. 


UNIVERSAL ZONOLITE 
INSULATION CO. 


135 Sovih LaSalle Street, Chicago 3, Ill. 


No. 53 High-Duty Bracket Valve 


Same construction and capacities as No. 52. 
Only difference is vertical mounting of valve 
as shown. Overall length 5 9/16”. 















3227 N. PULASKI RD. 
CHICAGO 41, ILLINOIS 
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@ Bending pipe on the job is mak- 3" in one single, fast moving oper- 
ing more money for those con- ation. It reduces the need for 
tractors alert enough to get be- welds by from 40% to 80% — 
hind radiant heating with the right | speeds up installation work. Used 


@ 
equipment—a Tal portable pipe now by leaders who know it repays Ond f. round P 
bender. This best engineered ma- __ its low cost many (4 /} 4 Gg 
chine bends cold to any angle all times a year. 4 
Insulation 





wrought iron or steel pipe 3"" to Write for bulletin 


Tal’s Prestal Bender, Inc. 

















Dept HV-3 Milwaukee 2, Wis. 
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PANEL HEATING ANALYSIS 

Based on research at University of California and 
Purdue University, “Panel Heating and Cooling 
Analysis,” a new book by Professors B. F. Raber and 
F. W. Hutchinson, has made its appearance. The 
authors are, respectively, chairman of the mechanical 
engineering division at California and professor of 
mechanical engineering at Purdue. 

The book is composed of three relatively independent 
sections. Of a total of thirteen chapters, the first five 
are descriptive, generally non-technical, on background, 
development, advantages and disadvantages of panel 
heating and cooling. The greater part of the book; the 
middle seven chapters, is a detailed and rigorous 
treatment of the theory and mathematical analysis of 
radiant exchange. The concluding two chapters contain 
simplifications of the rational design procedure, in- 
cluding the authors’ concept of equivalent conductance. 

As the authors state in the introduction, the design 
procedure is applicable to hot water, steam, warm air 
or electrical radiant heating. The design data do not 
include the method of bringing the heat from the pipe 
duct or wire to the surface, as this is a commercial 
problem best solved by empirical methods developed by 
advocates of each method. 

Chapter titles include the following: Types of Heat- 
ing Panels; Advantages of Panel Heating and Cooling; 
Disadvantages of Panel Heating and Cooling; Radia- 
tion Equations; The Comfort Relationship; The Mean 
Radiant Temperature; Evaluation of Shape Factor: 
Planar Surfaces; Evaluation of Shape Factor: The 
Human Body; Evaluation of Shape Factor: Approx- 
imations and Examples; Heat-Balance Equations; The 
Equivalent Conductance Design Procedure. 

Panel Heating and Cooling Analysis, by B. F. Raber 
and F. W. Hutchinson. 534 by 85% inch, cloth bound, 
208 pages. Published by John Wiley & Sons, Inc., New 
York. Price, $3.50. 


THE LIMITIST 


This is a legalistic, non-revolutionary solution of the 
problems besetting capitalism in the United States. 
The author, Fred I. Raymond, is the inventor of the 
first heat regulator actuated by outdoor temperature. 
As an executive in big business and, later, sole owner 
of a small business, he has observed the American 
economic scene first hand. His economic thinking is 
presented clearly and without the adulteration of 
foreignism in this small book. 

The first part of the book discusses the ills of present 
day unlimited capitalism and points out that the 
thwarting of mechanisms for redistribution of wealth 
—inheritance, diminishing returns, financial upheaval, 
new enterprise, taxation — relied upon by classical 
capitalist theory has brought about an unhealthy 
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giantism of both individual and corporate fortunes, 

The second part proposes to reestablish the leveling 
effect of these classical mechanisms by enacting legis- 
lation limiting the size and scope of commercial and 
agricultural bodies. 

Readers will enjoy poking little holes in small areas 
of Mr. Raymond’s logic, but the sturdy structure of 
his thinking will survive this probing and will, at the 
very least, broaden the base of present day economic 
discussion. 

The Limitist, by Fred I. Raymond. Cloth bound, 
514 by 814 in., 166 pages. Published by W. W. Norton 
& Co., Inc. Price, $2.00. 


CHEMICAL AND TECHNICAL DICTIONARY 


About 50,000 terms are defined in the Concise 
Chemical and Technical Dictionary, edited by H. 
Bennett, Technical Director, Glyco Products Co., Inc. 
It includes a compilation of trade name or proprietary 
products in the synthetic resin, plastics, metal, rubber, 
textile, food, pharmaceutical, paint and varnish fields. 

Data on chemical compounds includes chemical name, 
synonymous names, semi-structural formula, molecular 
weight, color and form, specific gravity, melting and 
boiling points, other physical properties, solubilities 
and uses. 

An addenda lists the newest trade names and 
definitions of additional technical terms. 

Concise Chemical and Technical Dictionary, edited 
by H. Bennett. Cloth bound, 6 by 9 in., 1055 pages. 
Published by Chemical Publishing Co. Price, $10. 


OIL HEATING HANDBOOK 


Originally published in 1937, the Oil Heating Hand- 
book by Han A. Kunitz is now available as com- 
pletely revised and enlarged third edition. It is 
intended to answer questions that the home owner may 
have regarding oil heating, and the installation and 
maintenance of oil burners; to provide understandable 
data to students and oil burner men. 

The volume is presented as a manual of theoretical 
and practical considerations entering into the manu- 
facture, installation and use of oil burners in moderate 
size heating systems. The material is divided into 
five parts as follows: Oil Burner System and Classi- 
fication; Combustion; Heating and Heating Systems; 
Surveys and Installations; Retail Selling; Forms, 
Tables and Terminology. 

The text is well written and the material is easy 
to follow. The fact that the book is now in its third 
edition indicates the acceptance that this work has been 
given by the heating field. 

Oil Heating Handbook, by Han A. Kunitz. Flexible 
cloth cover, 5 by 7% in., 464 pages. Published by 
J. B. Lippincott Co. Price, $5. 
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Tomorrow's accuracy is here today in the new 
. U. S. Supergauge. Get corn- 
plete information about this 
superb instrument now. 
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d Reports on the temperature, humidity, and pressure of the 
REZN R air are radioed back to recording instruments on the earth 

j by the Bendix-Friez Radiosonde, carried to heights of 16 


miles or more by a balloon. These “weather” reports proved 
GAS FIRED invaluable to the United Nations during the War: thousands 


HEATERS of Radioscndes were sent aloft each month. 

The Friez Instrument Division of Bendix Aviation Corp. 
calibrates Radiosondes in its plant at. Towson, Md., with the 
test chamber shown below. This is cooled from + 104 to 
—100 deg. F. in 75 minutes, the air pressure being simul- 
taneously reduced to match flight conditions. Cooling is 
accurately controlled by a two-stage Frick Refrigerating 
System using Freon-22. 

The installation was designed and erected by the Paul J. 
Vincent Company, Frick Distributors at Baltimore. 

For the solution of that particular refrigerating, ice-making 
or air conditioning problem of yours, get in touch with the 


S 
y 
d 
e nearest Frick Branch or Distributor. 


| eumesian poe Go Pdi A ‘ommuaeiae be FRICK COMPANY, WAYNESBORO, PENNA. 
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. garages... there’s a Reznor heater JUST FOR THE 


JOB. Floor models or suspended types have the famous eng NO aie 











e 4 : - 
" Reznor Heat Exchanger units . . . many thousands in ne 
| use! If you are interested in heat at less cost and with 
P less trouble, investigate Reznor unit heaters. 
; 
Wy, WW, Wo. Y 
G4G GGZGZGGGZ 
y W977 WV y SUSPENDED or 
444444443 
y 4444477777 FLOOR MODEL 
a fred unit healers Y 
, A SIZE FOR EVERY NEEO 
’ REZNOR CO. mercer, PENNA. 








, GAS HEATERS SINCE 1888 


NO BOILERS e NO STEAM LINES 
NO FUEL STORAGE e NO FIRE TENDING 
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DOES ALL THIS 
WORK FOR YOU 


0 curs STRAIGHT LINES 
@ curs RINGS-SMALL 


Yi, OR LARGE 
“i LO ; OC) e) RADI 
- Ol | @ curs i 
7e@ CIRCLES 
Yes, and WwW ith P Q MAKES FLANGES 
Hairline Precision 
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CUTS INSIDE HOLES 
W/THOUT 


oe CUTTING IN 
y 
| =| FROM EDGES 


6) JOGGLES & OFFSETS 


CRI ra 









Rapid operation ... Hairline Accuracy ... 
the use of Kling Rotary Shears marks the 
latest development in cutting mild steel, and 
sheet metal, up to 1-inch with amazing sav- 
ings in time, labor, and production costs. 


For exacting projects (see illustration at the 
right), no single unit of metal-working equip- 


ment does so many different things so cleanly z 
and efficiently as does the Kling Rotary, [7 RaZ@qeVMsey Zig 


pictured above. * r . 
i — SS » 
In metal working plants, automotive, aviation, Ss 


home appliance, and other industries, where t 8 W477 8) OF ANY ANGLE 


work of this character is being done,—this oo le 
machine is held in high regard for its ver- MMU 
© CUS REVERSE CURVES 


satility and economy of operation. 


70) BEADS & US 


Gr 
cz D 


ALL WITH , 


This great usefulness is the result of half- 
a-hundred years of engineering experience 
which prospective buyers, with reason and 
respect, applaud. 


ae 
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& send pullec™ sal speci A 
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PRECISION 


KLING BROS. Engineering Works 


1322-HV No. Kostner Ave., Chicago 51, Illinois 
EXPORT DEPT. 1111 South Ferry Building, New York 4, N. Y. 
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HoT WATER HEATING SYSTEM—The two-pipe reverse 
return gravity hot water system is presented as 
Installation Guide No. 4 by The Institute of Boiler 
and Radiator Manufacturers, 60 East 42nd St., New 
York 17, N. Y. Examples of procedure are given for 
both two-story and one-story houses. The booklet covers 
recommended installation practice, simplified design 
procedure, heat loss factors, Btu heat loss, square feet 
of radiation for various rates of heat emission, pipe 
sizing tables, sample calculation sheets and other data. 
In this hot water heating system, radiators are 
connected to the return main in reverse order from 
that in which they are connected to the supply main. 
The first radiator connected to the supply main is the 
last radiator connected to the return main. An advan- 
tage claimed for this system is that length of water 
circuit from boiler through any radiator and back to 
the boiler is the same as for any other radiator. Price 
of booklet, 25 cents. 


PROBLEM OF ODORS IN INSTITUTIONS — Obnoxious 
odors in hospitals have long been a serious problem, 
and Dewey H. Palmer, the author of the report points 
out that there is a definite need for really effective 
deodorizers suitable for hospital conditions. He dis- 
cusses the various means of removing or controlling 
odors, and the types of material available. In a study 
made by the Naval Medical Research Institute it was 
found “of the six commercial means of odor control 
evaluated, activated carbon was the only agent effec- 
tive in reducing the odor level in the room to its orig- 
inal level.” A filter cloth impregnated with activated 
carbon was found effective in adsorbing odors emitted 
by cases of osteomyelitis, cancer, burns and other in- 
fected areas. Copies of this 1l-page.report, at 50 
cents, can be obtained from Hospital Bureau of Stand- 
ards and Supplies, Inc., 247 Park Ave., New York 17, 
N. Y. 


HEAT TRANSFER —- An investigation regarding the 
Heat Transfer from a Vertical Plate to an Air Stream, 
by L. Slegel, formerly instructor in Mechanical Engi- 
neering, Purdue University, and G. A. Hawkins, West- 
inghouse Research Professor of Heat Transfer, Purdue 
University. The air stream flowed parallel to the plate 
surface at various velocities and temperature differ- 
ences. Range of air stream velocities was from 32 to 
66 fps, and the temperature differences was from 22 
to 229F. Issued by Purdue University, Lafayette, Ind., 
as Research Series No. 97. 


LEARNING TO WELD — Instruction is given in the 
repair of broken parts by means of arc welding. The 
booklet includes four pages and 22 illustrations of 
typical applications of are welding in repair and con- 
struction. For copies of the 32-page booklet at 25 
cents a copy, write to The Lincoln Electric Co., Cleve- 
land 1, Ohio. 
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Nicholson’s New Line of 
FASTER TRAPS 






Prtaere 


RADIATOR ACTION li, 
IMPROVED, due to 3 special features: 
1) Balanced Vapor-Pressure Principle 

2) Special Bellows 3) Larger Valve Orifice 


Tests, by maintenance superintendents, on instal- 
lations of these new Nicholson radiator traps 
reveal substantial improvements in the matter of 
positive action, heat-up time, and steam savings. 
Two types, for 200 and 400 sq. ft. EDR, vapor and 
vacuum; pressure to 25 Ibs. Competitively priced. 
Let us send you complete details. 


Bulletin 744 describes new traps 


W. H. NICHOLSON & CO. witkcscanne, pa 
XL Sea _S 


e For Maximum Efficiency in HEATING, 
VENTILATING and AIR CONDITIONING 
INSTALLATIONS ... 


“CENTRAL” 
V-GROOVED PULLEYS 


@ Perfectly balanced 
@ Diamond bored to + .0005 
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Ideal for such applications as: Fans, 
Blowers, Stokers, Air Conditioners, Pumps, 
Refrigerators, Oil Burners, Compressors. 
Engineered and manufactured to rigid, 
exacting standards. Dimensions: For A— 
4” Belts: Pitch Dia., 14” to 138”. Bore 
Dia., 4” to 14”. Bore Length. 134” to 
175". Overall Width, 14” to 13”. Center 


bad 


Dist. from face of hub: 43” to 13”. 


For B—§” Belts: Pitch Dia., 14” to 
134”. Bore Dia., 4” to 14”. Bore Length, 
14” to 143”. Overall Width, 143” to 
123”. Center Dist. from face of hub, +3” 
to 1}”. 

Also, complete line of Flexible Couplings, 
V-Grooved Pulleys and other types. 





Our Engineering Dept. will be glad to 
make recommendations. 


CENTRAL DIE CASTING AND MFG. CO., INC. 


2935 W. 47th Street CHICAGO, ILL. 
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Dual installation Model 
AHGMBD burners firing a 
single boiler in plant of 
Dollar Dry Cleaners, Buffalo, 
New York. 


precision combustion 
DOESNT JUST HAPPEN 


Three exclusive features of York-Shipley In- 
dustrial Burners make it possible: the Flame- 
Former, which shapes the flame to fit any 
combustion chamber: the Iris Shutter and 
Tear-Drop Valve, which by synchronization 
provides precision air-oil control: the Auto- 
matic Torch Lighter, a pressure type igniter 


assuring immediate lighting, safe operation. 


customer satisfaction 
DOESNT JUST HAPPEN 


It’s the natural result of York-Shipley’s abil- 
ity to offer a complete line of direct-drive 
and belt-drive models from 45 to 400 boiler 
h.p.—_backed by a single policy of “it must 


29 


please the user” in design, manufacture, 
distribution, maintenance, and servicing of 
Industrial Burners which reflect priceless 


quality in every detail. 


mami Ke —_. 
ciidtenian 3 
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precision combustion | 
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For the story of “Precision Combustion” 
in York-Shipley Industrial Burners, write 
for Catalog ID-46-6B. Industrial Division, 
York-Shipley, Ine., York. Pa. 


YORR-SHIPLEY 


Od-Fired Equipment for Wndustry 
AMERICA’S MOST COMPLETE LINE 
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YOUR BEST AIR CONDITIONING 


EQUIPMENT DESERVES THE 


DEPENDABILITY oF 
REFRIGERANT VALVES 





A-P Dependable Refrigerant Valves help you main- 
tain peak operating efficiency at all times — the pride 
and proof of fine air conditioning, and the engineer- 
ing skill involved in its installation. Prove this to 
your own benefit on new or present systems. 


D 


DEPENDABLE 
MODEL 220-K 
THERMOSTATIC 
EXPANSION VALVE 







Supersensitive, accurate 
provides closer superheat 
control over a wide range 
of operating tempera- 
tures. Capacity, up to 
16 tons Freon. 


DEPENDABLE 


MODEL 70-NA 
SOLENOID 
REFRIGERANT 
VALVE 


Compact, rugged, leak- 
proof, quiet and posi- 
tive in operation. Flange 
sizes for wide variety 
of applications. Opens 
quickly and easily on minimum power, even at high pres- 
sures. Capacity, up to 20 tons Freon. 


Other A-P DEPENDABLE Refrigerant Valves include: Water Solenoids, 
Suction Pressure Regulating Valves, Water Regulating Valves, ‘'Trap- 
Dri’ Drier-Filter-Strainer, ‘‘Trap-It’’ Filter-Strainer, and Thermostats 


AUTOMATIC PRODUCTS COMPANY 


2462 NORTH THIRTY-SECOND STREET, MILWAUKEE 10, WISCONSIN 
Export Dept., 13 East 40th Street, New York 16, N. Y. 


© 





DEPENDABLE 
Refrigerant Values 


FOR AIR CONDITIONING ° REFRIGERATION ° HEATING 





116 

















NEW CATALOGS 





Blast Coils 


A new catalog describing “Grid” Blast Coils contains 
a detailed description of the one-piece, high test, cast 
iron construction of the fin heating sections, an ex- 
clusive feature. Diagrams of installations, performance 
charts, temperature differential conversion tables, 
physical data, and specifications are included in this 
catalog.—D. J. Murray Mfg. Co., Wausau, Wis.....203 


Pressure Oil Burners 


An illustrated bulletin describes the Powermatic 
pressure oil burner featuring special controls for air 
and flame adjustment.—Kresno Oil Burner Mfg. Co., 
56 West 24th St., New York 10, Ni. Yu.....ccccccecsesseeees 204 





Blower Wheels 


Bulletin 403, 16 pages, in two colors, describes the 
Morrison Airstream blower wheel. Includes construc- 
tion diagrams, materials specifications, performance 
charts, ete.—Morrison Products, Inc., East 166th & 
Waterloo Rd., Cleveland 10, Ohid...........ccccceceessseeeeeees 205 





Blowers and Fans 


A 4-page bulletin which describes a general line of 
blowers and fans, exhausters, and roof ventilators, 
under the title, “Lungs for Industry.”—General Blower 
Company, Morton Grove, IllinOis.......cccccccccccceessseeeees 206 


Convector Radiator 


A 16-page 2-color catalog describes latest molds of 
the Richvor cast iron convector radiator with instal- 
lation drawings and photographs and rating tables.— 
Richmond Radiator Co., Uniontown, Pa.............066 207 


Automatic Controls 


A 52-page catalog, 52C, giving engineering data on 
General Controls’ line of automatic pressure, temper- 
ature and flow controls for gas, oil, air, water, steam, 
refrigerants and other fluids for domestic, industrial, 
refrigeration and aircraft use.—General Controls Co., 
801 Allen Avenue, Glendale, Calif. ........cccccccccececeeeeees 208 


Controlled Heat 


The Moduflow system of controlled heat, where heat 
supply is continuous but modulated, is described in an 
8-page bulletin. System can be applied to most heat- 
ing systems and to all fuels—Minneapolis-Honeywell 
Regulator Co., Minneapolis 8, Minn. ........cccccccccceeeee 209 


Filters 


An 8-page bulletin in two colors, describes the Air- 
Maze line of filters for air and oil, with construction 
details, special applications, and type varieties.—Air- 
Maze Corporation, 5200 Harvard Avenue, Cleveland 5, 
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Cargo Protecting System 


The Cargocaire system for control of humidity in 
ship holds and protection of cargoes is described in 
an 8-page folder. The system is said to keep dewpoint 
at safe level automatically by simple dehumidification 
and ventilation. — Cargocaire Engineering Corp., 15 
Park Row, New Yorke 7, N. Yu....ccsssccccsssssssssssesssoeeee 211 


Extended Surface Radiation 


Bulletin B 1550A, 8 pages, describes and illustrates 
construction details of Webster type WI extended sur- 
face radiation and includes details on_ brackets, 
adapters, covers, and accessories. Installation diagrams 
and ratings are presented._-Warren Webster & Co., 
Camden, New Jersey. 


Industrial Furnaces 


Direct-fi1 2d, hot gas generating; industrial furnaces 
with capacities from 60,000 to 100 million Btu for 
process drying and product heating are described in a 
12-page bulletin Air Devices, Inc., 17 E. 42nd St., 
Fe Bek. We itcictnianiniadinaieale 213 





Positive Displacement Meters 


Positive displacement meters are the subject of 
Bulletin 40-B-14, a 16 page, 2 color booklet, illustrated 
with sectional drawings and installation views. Meters 
are built for pressure of 25, 50 and 125 pounds in 
standards sizes and steel encased meters for line 
pressures of 300 lb upward are also available; 39 meter 
sizes are listed. — Roots-Connersville Blower Corp., 
900 West Mount St., Connersville, Ind. ...........cceeee 214 


Heating Equipment 


A 6-page illustrated folder on gas-fired heating 
equipment describes in detail new 1947 model conver- 
sion burners, new gravity furnaces, winter air con- 
ditioners, boilers, hot water heaters and unit heaters. 
The folder emphasizes the Norman improved principle 
of burning gas.—Norman Products Co., 1150 Ches- 
apeake Ave., Columbus 8, ORI0. ...cccccccccssssccccccceeeceeees 215 


Trade School 


A new pictorial booklet, “Learn Are Welding,” out- 
lines the functions and courses of study pursued at the 
Hobart Trade School in a 24 page publication which 
may be obtained free of charge by writing the registrar 
of the school. —The Hobart Trade School, Inc., Troy, 


Is heieioeaeacbientiadiabattaiehet initialed 216 


Valves 


A cloth bound, 236-page general catalog and data 
book describes gate, globe, angle, check and marine 
valves in ferrous and non-ferrous materials. Includes 
sections on valve accessories, parts, and engineering 
data.—Ohio Injector Co., Wadsworth, Ohio. .......0. 217 
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PITCHES AND SIZES 


is an extremely versatile 
material. Not only is it tough and wear resisting, 
but it is capable of being readily shaped into an 
infinite variety of sizes and pitches, tapered orcon- 
stant diameter, right hand or left hand. That's why 
so many stoker manufacturers use the Crown 
wrought steel stoker feed screw. They know that 
Oh coniaeWor-bsl ob core hblor- Mlk Colblof oWmrorey oh ob onbConetsJO ak 7-1 (ol =o 
wrought steel screw to meet their most exacting 
specifications. . 


Send specifications and drawings for price. 


CROWN 


IRON WORKS COMPANY 


Wier 
1229 Tyler Street N.E. VX’ Minneapolis 13, Minn. 
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FOR HOMES AND BUILDINGS 
of any type=large or small 
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FLOW CONTROL UNITS 
Assure Hot Water at its Best 


lie 





One-Pipe Relief and Pressure 


One Flow Control 
Distributors Reducing Valves Valves 





Direct Drive 
Circulators 


B= the entire Triplex Flow Control 
system is so effectively simple, the 
same equipment that assures hot water heat- 
ing at its best in homes can also be applied 
to large installations (stores, offices, public 
buildings, factories, etc.) by merely increas- 
ing the number or size of individual oper- 
ating units. Hot water is automatically circu- 
lated — abundant heat supplied to the radi- 
ators instantly, whenever and wherever 
needed. As a result, the amount of radiation 
needed for unvarying comfort in any season 
‘is greatly reduced—and heat loss (through 
circulation) is reduced to an absolute mini- 
mum. Yes, Triplex means hot 

water at its best—in perform- Pumparder 


signed and 


° built for long, 
ance, popularity, and profits. trouble free 
° service—are 
Write for latest catalog today. $7(yicesare 
demand, too. 


lx 
HEATING SPECIALTY CO., INC. 
— PERU, INDIANA 


In addition to units illustrated, the Triplex line includes— 
Direct Drive Horizontal Circulators, Indirect Drive Circulators, 
Expansion Tanks, Air Eliminators, Water Mixing Valves, Air 
Vent Valves, Indirect Heaters, Tankless Heaters, Control Units. 
Electrical Controls, and Barometric Draft Dampers. 


SEE YOUR WHOLESALER TODAY 
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‘ mersible pumps, the double volute feature of centrif- 








Air Recovery Bulletin 


Bulletin 106-A, “Dorex Activated Carbon Air Re. 
covery Panels,” contains complete data on the design, 
construction, function and application of these units, 
The bulletin shows performance chart which provides 
data necessary for proper panel section. Capacities at 
various resistances, fresh air percentages and approx- 
imate hours of service life are shown for each type, 
size, and series of panel.—W. B. Connor Engineering 
Corp., 114 E. 32nd St., New York 16, N. Y........004. 218 


Series on Pumps 


A series of seven new bulletins describes The Byron 
Jackson line of pumps. Featured in separate bulletins 
in the series are: VMT pumps, centrifugal pumps, sub- 


ugal pumps, bulk station pumps, hydropress pumps, 
and general types of pumps included in the line— 
Byron Jackson Co., P. O. Box 2017, Terminal Annez, 
Bile Mase Bb, CG. nocccivinicciicooninimiooamnionnan 219 


Industrial Heat Enclosures 


A 32-page, 3-color booklet features “suspended” 
refractory walls made from standardized shapes which 
allow for expansion and are said to reduce spalling. 
Booklet presents design, installation, and maintenance 
data and illustrations.—Geo. P. Reintjes Co., 2517-19 
Jefferson St., Kansas City, Mo. ....ccccccccccccecceeseeees 220 


Venturi Radiator Fittings 


“Taco-One” Venturi fittings and Hy-Duty circulator 
pumps for one pipe hot water heating systems are 
described in a 4-page bulletin——Taco Heaters, Inc., 
342 Madison Ave., New York, N.Y. ......ccccccccsescceeees 221 


Natural Hair Filter 


A 4-page bulletin describes throwaway air filters 
made with natural hair, with charts pointing out the 
advantages and performance of this type of packing.— 
Wilson & Co., Inc., Air Filter Div., 4100 S. Ashland 
TO TIA G,.sscisssttcsinicscsasiistiniiinicanisiesinaicesicusintzialliéiaa 222 


Pressure Reducing Valves 


Bulletin 199, 4 pages, 2 colors, features pressure 
reducing valves developed to fit special installations. 
The line includes standard types and offers special 
designs for unusual requirements.—A. W. Cash Valve 
Mfg. Corp., 666 East Wabash Avenue, Decatur 60, 
NN: cis cni:scunlaessnuec acai daaeleselgeaicaheatadhindebaieatienanlall 223 


Roof Cooling Spray Systems 


A 4-page, 2-color folder describes a patented, auto- 
matic spray system for roof cooling said to maintain 
a roof temperature of 73 to 90F under full sun ex- 
posure.—April Showers Co., 4126 Eighth St. N. W. 
Wewlebmsatenn, BC. osiccsccsiccccssssccsssscssscutsesvesnssssvedssccsioven 224 
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Pump Governors 


Bulletin 463—a new 16-page illustrated booklet gives 
engineering, operating and maintenance data on pump 
governors for control of reciprocating, turbine and 
motor driven pumps. Construction details of each class 
of bronze and steel governor are shown in cross-sec- 
tional color views. Both constant pressure and excess 
pressure pump governors are featured. Included also 
are capacity tables, specifications, sizing information, 
installation and operation instructions with photo- 
graphs, including recommended procedures for dis- 
mantling, cleaning and assemblying, are also given.— 
Leslie Co., 52 Delafield Ave., Lyndhurst, N. J......... 225 


High Velocity Air Filters 


A 12-page bulletin, two colors, describes the per- 
manent, cleanable, high velocity Agitair “FM” filters 
for warm air heating, air conditioning and ventilating 
systems. Includes tables of test results, installation 
photographs, and diagrams.—Air Devices, Inc., 17 E. 
hand St., New York 17, Nu Yocccccccccccccsssccscscssssssee 226 


Pipe Line Filters 


A 4-page bulletin in two colors, gives construction 
diagrams and specifications of the Air-Maze type PL 
pipe line filters for removing water, oil, dirt, and scale 
from compressed air or gas lines, under pressures up 
to 150 pounds gage.—Air-Maze Corp., 5200 Harvard 
Ave., Cleveland 5, Ohio. .............ccccccccccsccsssseseseseseeees 227 


Unit Heaters 


Series 12 and 15 unit heater catalogs describe 
horizontal units ranging from 100 to 1000 EDR capac- 
ities and downblow units from 500 to 1800 EDR. These 
are post-war units with copper tubes and fins.— 
Fedders-Quigan Corporation, 57 Tonawanda Street, 
UII NR Se cuincaciccuseianapelisly.:iieasiibiiaa hea Asai 228 
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TO OBTAIN COPIES OF TRADE LITERATURE listed in 
this issue, circle on the list below the publications wanted, 
using the item number at the end of each review. 


Print your name and address, mail to 
Editor, HEATING AND VENTILATING, 
148 Lafayette Street, New York 13, N. Y. 
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MEAN BETTER 
PERFORMANCE 


Precision and strength describe the design 
and construction of Meier Nu-Air Quiet Props. 
Their static-balanced blades of mirror-like 
aluminum are insulated from the cadmium 
spider and hub to guarantee accuracy and 
smooth, efficient performance. Available in 


10” to 54” sizes... 11° to 34° pitch. 


@ For improved product performance use Meier 

Nu-Air Quiet Propsin... WINDOW BOX FANS e 

EXHAUST FANS ¢ FURNACE FANS « ATTIC FANS 

e EVAPORATING COOLERS ¢ UNIT HEATERS « 

CIRCULATORS ¢« AIR CONDITIONERS ¢ UNIT 
COOLERS. 


Write for Technical Bulletin No. 2100 














Produced under license from The Torrington Manufacturing Company 


MEIER ELECTRIC & MACHINE CO., INC. 


Name 3525 E. Washington Street + Indianapolis 7, Indiana 


ee ee Meier 1 air 


TRADE MARK REGISTEREO 


PROPS 


217 218 219 220 221 222 223 
224 225 226 227 228 
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Firm (Must be shown) 


(For prompt service, title and firm name must be shown above) 
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Quiet 
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Increase the Efficiency of your ventilating 
equipment. Incorporate Stilphen "Stil-Blade”’ 
Fans. Proved through use, to give effective, 
economical straightline exhausting of air re- 
gardless of operating conditions. 


Outstanding performance of these fans ‘is due 
to design and construction of fan wheel. Cast 
in one piece, of aluminum alloy, with reverse 
curve at back edge of fan blade. Patented de- 
sign assures positive action against low static 
pressure; minimizes air friction and turbulence; 
prevents blades from working loose to throw 
the fan out of balance or cause accidents. 


Start Right — boost the efficiency and sales 
of your product with Stilphen “Stil-Blade” Fans. 
Available in variety of types and range of 
sizes to fit all installations. 


Write for Bulletin 


HOWRY-BERG 
STEEL & IRON WORKS 


2949 N. Speer Blvd. Denver 11, Colo. 








WHAT READERS SAY 


Engineering Position Available 


EDITOR, HEATING AND VENTILATING: 

The Heating Branch of the Air Installations Section, 
Tactical Air Command, Langley Field, Virginia, has, 
vacancy for a qualified heating engineer. This position 
is classified under Civil Service and carries a yearly 
salary ranging from $4,902.00 to $6,862.80. 

The person to fill this position should preferably 
be an engineering graduate with a broad background 
of experience in all phases of heating engineering. The 
work involves technical supervision of design, con- 
struction and maintenance of individual and central 
heating plants located at Tactical Air Command 
stations. Occasional travel is involved for which a 
per diem allowance of $6.00 per day is authorized for 
duty away from Langeley Field. 

Applicants for this position should submit a Civil 
Service Form No. 57 which may be secured from any 
Post Office or Civil Service Representative. 

Inasmuch as no funds are available for paid adver- 
tisements of this nature, it would be considered a 
distinct favor if you could arrange to give this matter 
publicity in your publication. 

Walter A. Faiks, Lt. Colonel, C. E., 
Executive Officer, Headquarters 
Langley Field, Va. Tactical Air Command. 


EDITOR’S ’NoTE: Applications for two New York City 
civil service positions are open March 5 to 20 as fol- 
lows: (1) Inspector of Water Consumption, Grade 2: 
salary, $1,801 to $2,400 per year; (2) Jr. Mechanical 
Engineer; salary, $2,160 to $3,120; must be engineer- 
ing graduate, no experience necessary. Cost of living 
bonus of $660 is in addition to above salaries.— 


Municipal Civil Service Commission, 96 Duane St., 
New York 7, N. Y. 


Getting Personal 


C. J. Schwarzer (Motor Starting 
and Control, page 60) enrolled for 
the Westinghouse graduate stu- 
dent course following receipt of 
his B. S. degree in General Engi- 
neering from Iowa State College 
in 1928. During his graduate 
course he was with the large mo- 
tor sales section and he special- 
ized in synchronous motor appli- 
cations. In 1930 he transferred to 
Westinghouse’s Chicago office. 

He continued further training 
as a sales assistant until 1932 in 
preparation for work as an appli- 
cation engineer of the Machinery Electrification Section. 
From 1932 to 1941 he was interested in pumps and com- 
pressors as applied to the air conditioning industry. For 
the next five years he was engaged in the application of 
electrical apparatus in the mining industry. 

Mr. Schwarzer transferred in 1945 to the East Pittsburgh 
works in the Machinery Electrification Section, Industry 
Sales dealing with manufacturers of pumps, compressors, 
fans, and allied products applicable to air conditioning. 





C.J. Schwarzer 
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',.» Since the Last Issue 


E. W. Haefner has been appointed an assistant general 
sales manager of the Airtemp Di- 





On, vision of Chrysler Corp. Until his 
sak appointment, Mr. Haefner served 
On as manager of the parts and service 
rly department. In his new position, he 

will supervise the mechandising, 

sales records, order, application and 
ly parts and service departments. Mr. 
nd Haefner, who served one year with 
he the Army in World War I and three 
n. years in World War II, joined the 
a E. W. Haefner Airtemp Division in 1939. He came 


to Dayton from the Central Service 
id | pivision at Detroit. He joined Chrysler in 1936. 





Mr Charles S. Redding, president of Leeds & Northrup Co., 
manufacturers of electrical measuring instruments and heat 

il treating furnaces, received the honorary degree of Doctor 
of Science at the mid-winter commencement exercises of 

y the University of Pennsylvania Feb. 15. 

: Hendrick Mfg. Co., Carbondale, Pa., perforated and fabri- 


cated metal producer, has appointed Robert F. Vanden- 
r berg as its district sales representative in New York State. 
Mr. Vandenberg, who is a graduate of Lafayette College 
and was recently released from the Navy, will make his 
headquarters in the home office at Carbondale and will 
represent Hendrick in the entire state with the exception 
of the territory adjacent to New York City. 


. Two training schools, one offering courses in air con- 
ditioning and one covering commercial refrigeration, have Ch PRO’, 
| been inaugurated by the General Electric Company’s air Y : = COOLERS 
conditioning department in Bloomfield to bring engineers 
of the company’s distributors up-to-date on advanced 
refrigeration and air conditioning techniques through in- 
tensive three week courses. The courses will be continuous 
through the year, the refrigeration school alternating every 
three weeks with the air conditioning school. 


BURNERS | 


o\. 





General Controls Co. announces the appointment of 
E. B. Maire, as regional sales manager of their mid-western, 
southern and eastern branch office territories: Boston, New 
York, Philadelphia, Pittsburgh, Detroit, Cleveland, Atlanta 
and Chicago. 








J. H. Winters has been promoted to eastern divisional 
manager of the Airtemp Division, 
Chrysler Corp. Mr. Winters will 
have charge of the Boston, Syra- 
cuse, New York, Philadelphia and 
Washington regions. Mr. Winters 
joined the Airtemp Division in 
April, 1945, as a district represen- 
tative in the Dayton region. In 
September, 1945, he was appointed 
district coordinator of the Kansas 
City region. Later, he was named 
J. H. Winters as staff assistant to the vice-pres- 
ident and general sales manager. 
Mr. Winters, a graduate of Yale University, will maintain 
divisional headquarters in Dayton. 




















Appointment of Frederick C. Brandt as sales manager of 
the air conditioning controls division for the Minneapolis- 
Honeywell Regulator Co. in the southwestern region has 
been announced. Mr. Brandt will make his headquarters 


in Houston at the company’s regional office, 1309 Capitol 
Avenue. 
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i. "Plans Include 
“MARLEY 
COOLING TOWERS 


and 


COOLING EQUIPMENT 


. . . products that 





assure perfection 
in your project. 
e 


MANUFACTURERS OF 
Marley Patented Spray Nozzles 







THE MARLEY COMPANY, INC. © KANSAS CITY 15, KANSAS 





‘WAY SPRAY NOZZLES 


for > SPRAYING » WASHING 
* RINSING » COOLING 
¢ AIR CONDITIONING 







FAN-TYPE FOR FLAT SLICING SPRAY 


Get the most out of your Spraying Equipment. 


Use Yarway Nozzles. No internal vanes or other restrictions 
to clog or hinder flow. Two types—Yarway Involute-type 
producing a fine hollow spray with minimum energy loss, and 
Yarway Fan-type producing a flat fan-shaped spray with time- 
saving slicing action for cleaning. 


Wide range of sizes and capacities. Thousands in use. Write 
for new Bulletin N-616. 


YARNALL-WARING CO., 104 Mermaid Ave., Phila. 18, Pa. 
122 








Hoffman Specialty Co. announces that effective March Ist, 
Edwin L. Malm became assistant 
to Frank Gaylord, sales manager of 
the company. Mr. Malm is a 
graduate of the University of 
Michigan and a licensed engineer. 
Among his former business associa- 
ticns are nine years with American 
Radiator and seven years’ with 
Crane Co. For the last six years 
he has been sales promotion man- 
ager of the Bell & Gossett Co. Mr. 
Malm will make his headquarters 
at the home office of the Hoffman 
Specialty Co. at Indianapolis. Ind. 





kL. Malm 


Martin E. Snyder has been appointed comptrol'er of 
Consolidated Conditioning Corp., 26 West 47th St., New 
York City. Mr. Snyder came to Consolidated after twenty 
years with the Carrier Corp. of Syracuse, New York. In 
1936 he was appointed Treasurer of Carrier and in 1940 
Secretary Treasurer. 


Tinnerman Products, Inc., Cleveland, Ohio has licensed 
Shakeproof Inc., Division of Illinois Tool Works, Chicago, 
to manufacture and market speed nuts and speed clips on 
which Tinnerman holds the patents. Shakeproof will go 
into production during the current quarter 


Arthur McCutchan has been appointed senior research 
engineer of the product engineer- 
ing and research department of 
Tube Turns (tnc.), Louisville, Ky. 
Mr. McCutchan is a native of Alexis, 
Ill., and attended the University of 
Michigan. He was asscciated for 
twenty years with the engineering 
division of the Detroit Edison Co., 
specializing in the design of power 
plant piping, before joining Tube 
Turns. He is the author of numer- 
ous articles on piping flexibility, 
flange design, application of weld- 
ing to high pressure-high tempera- 
ture piping, and graphitization of high-temperature steam 
piping. And he is the co-author, with Sabin Crocker, of 
the chapter on Expansion and Flexibility in the Piping 
Handbook. He is a member of the Engineering Society of 
Detroit and the ASME. 





A. McCutchan 


The Bryant. Heater Co. has established a graduate fellow- 
ship with a stipend of $1,850 for study at Case School of 
Applied Science, Cleveland, Ohio, according to an announce- 
ment by Dr. Elmer Hutchisson, Dean of the Graduate 
Division. This fellowship is open to graduates with the 
degree of Bachelor of Science in Mechanical Engineering. 
It is expected that the fellow’s thesis will be concerned 
with gaseous fuels or some other fundamental problem of 
interest to the gas industry. 


J. J. Mellon, who has been associated with the Allen- 
Bradley Co., Milwaukee, Wis., for 
the past two years, has been ap- 
pointed chief engineer of that com- 
pany. Mr. Mellon has been active 
in the development of industrial 
electric control equipment since his 
graduation from Rensselaer Poly-. 
technic Institute in 1923. He has 
held important engineering and 
executive positions with Westing- 
house, and Clark Controller Co., and 
during the past two decades has 
been active on the engineering and J. J. Mellon 
advisory committees of the Indus- 
trial Control Section of the National Electrical Manufac- 
turers Association. 





MARCH, 1947, HEATING AND VENTILATING 

















The Marley Co., Inc. of Kansas City, Kans., manufactur- 
ers of spray nozzles, cooling towers, 
and other water cooling equipment, 
announces the opening of a Los 
Angeles office at 303 Continental 
Bldg., 408 S. Spring St. Arthur C. 
Elias, factory engineer, supervised 
the opening of the branch office 
during the latter part of January. 
Mr. Elias entered the Kansas City 
office of the Marley Co. in August, 
1946, after 3 years service as an 
officer with the Navy. He received 
his B.S. in chemical engineering 
from Worcester Polytechnic Insti- 
tute at Worcester, Mass. in February, 1944. 





A. C. Elias 


Following a recent meeting of the board of directors of 
Curtis Mfg. Co., 1905 Kienlen Avenue, St. Louis, it was 
announced that John D. Lodwick had been elected vice- 
president in charge of sales of the pneumatic division, and 
that Harry C. Morrison had been elected vice-president in 
charge of sales of the refrigeration division of the company. 


Consolidated Industries, Inc., manufacturers of automatic 
heating and low temperature freez- 
ing products, of Lafayette, Indiana, 
announced the appointment of 
W. W. Timmis as general sales 
manager. Mr. Timmis, one of the 
most widely known executives in 
the heating and air conditioning 
industry, served as director of the 
metal products division of the 
National Housing Agency, a position 
he was invited to fill because of his 
W. W. Timmis comprehensive experience with the 
plumbing and heating division of 
the W.P.B., of which he was appointed director in the early 
part of 1942. Prior to his war-time experience. Mr. Timmis 
had almost 20 years in the heating and air conditioning in- 
dustry, serving as manager of M. E. Conran Co., and man- 
ager of C. A. Dunham Co., in the New York office. From 
1932 to 1938, Mr. Timmis was manager of air conditioning 
systems and controls division of the American Radiator 
Co. In 1988 he became president of Air-Temp-Co and then 
organized Herke & Timmis, Inc., of New York City. manu- 
facturers and distributors of temperature controls. 





William T. Reid, for seventeen years associated with the 
U.S. Bureau of Mines, has joined the staff of Battelle In- 
stitute, Columbus. Ohio. where he wil be engaged in the 
supervision of research in fuels and combustion. 


Lynn H. Johnson has been appointed sales manager 
of the gas controls division of 
Minneapolis - Honeywell Regulator 
Co. Joining the company in 1933 
as a member of the production 
department, Mr. Johnson was later 
transferred to the sales department 
in the company’s central region 
where he served until joining the 
U. S. Army in 1942. A graduate of 
Officers Training School, he rose to 
rank of captain in the Ordnance 
L. H. Johnson department. He rejoined Honeywell 
after the war and was assigned to 
the Cleveland office as assistant to the regional manager, 
a@ position he held until his latest promotion. In his new 
assignment, Johnson wi!l serve under C. D. Lyford, vice- 
president in charge of the gas controls division. 
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Hendrick Grille M No. 2 
——design Pat. No. 89623 


4 
N 
: 
y 
N 


for buildings 


of 


modern design 


To harmonize with the most modern designs for 
residential, business or public buildings, you can 
offer your customers a choice of over one hun- 


dred different Hendrick Grilles. 


Many exclusive Hendrick designs, originally 
produced to meet an architect’s specifications for 
some particular project, are now available as 


standard numbers. 


Hendrick Grilles are furnished in aluminum. 
bronze, copper, Monel, steel and stainless steel. 


Write for full information. 


—~ 


\ sree) 
~sctnen H ENDRICK 
Perforated Metal Screens 


Architectural Grilles 


Mitco Open Steet Flocring, eMlannfactiring Company 


‘*Shur-Site’’ Treads and 42 DUNDAFF STREET, CARBONDALE, PA. 
Armorgrids Sales Offices in Principal Cities 
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Announcing The New 
ARCTIC CIRCLE, Fan Type 


Evaporative 


Definitely 
Superior. 
in appearance 


and performance 


EVERY DESIRABLE 
FEATURE... 


© Constructed of heavy rust- 


resisting galvanized steel e 


@ Completely die pressed 
and welded 


@ Dynamically and _ statis- » 


tically balanced quiet fan 
assembly 

@ All steel treated for rust 
prevention 

@ Extra large non-sag pads 


@ Suspended fan assembly, ¢@ 


eliminating obstructions 
in bottom pan 





Air Cooler 








Special chemically treated 
pads absorb water 30 times 
faster 

Equipped with quiet run- 
ning Redmond motor 
Copper water meter gives 
even water distribution to 
all pads 


Finished in blue-grey 
wrinkle baked enamel in- 
side and out 





Manufactured by 


7 aL SAIS COMPANY 


P.O. BOX 1712 + 500 S. ISTH STREET 
PHOENIX, ARIZONA 








High pressure shell and tube condenser for 
CO, refrigerant, replacing mass of double 
pipe coils shown above. 


We design and manufacture 
heat exchangers for Freon and 
other refrigerants for refrigera- 
tion and air conditioning serv- 
ices. Quick deliveries, Mate- 
rials available. We _ recently 
designed and built eight large 
Freon condensers in five days. 
On an urgent West Coast order 
we designed and built a unit in 
three days. Two units were 
built over a weekend for an 
emergency. Standard units in 
stock. For quick, economical 
service, write, wire or phone, 
Days, Nights, Holidays. 





HEAT 
EXCHANGERS 
for Air 
Conditioning 
CONDENSER LAWS, & ENGINEERING CO., INC: 


63 RIVER STREET, HOBOKEN, N. J. © Phone Any Time 








TUBE CLEANING GUNS AND. 
> AIR AND EROSION ELIMINATO! 
BEVEL GEAR UNIVERSAL JOINT: 
, STRAINERS, GREASE EXTRACT 
‘.<  WIZARD INJECTORS, FILTERS 

















Dravo Corp., Pittsburgh, has announced the appointment 
of D. R. Berg as manager of the 
heating and combustion sections of 
the firm’s Machinery Division. The 
heating section manufactures and 
markets nationally the Dravo 
Counterflo oil or gas-fired heater for 
industrial and commercial use, and 
the combustion section furnishes and 
installs in Western Pennsylvania, 
Iron Fireman stokers, Cleaver- 
Brooks boilers, Todd oil burners, 
Whirlex fly-ash arrestors and other 
combustion equipment. A graduate 
of Lehigh University, Mr. Berg first 
joined Dravo in 1938 and has held several supervisory 
positions, including assistant general mechanical super. 
intendent and outfit superintendent of Dravo’s Neville 
Island shipyard and administrative manager of the Wil- 
mington, Delaware, shipyard. 





D. R. Berg 


An electric weld tube mill is now being installed by the 
Wheatland Tube Co. The mill, built by the Yoder Co. of 
Cleveland, Ohio, will be housed m the expanded wing of 
the modern Wheatland plant at Wheatland, Mercer County, 
Pennsylvania. The project is nearing completion, and it is 
expected that it will be in production some time in the 
second quarter of this year. 


The establishment in Clearwater, Florida, and James- 
town, New York, of two new representatives for the 
Bryant Heater Co. is announced. In Jamestown, Philip W. 
McCoy has established the Bryant-McCoy Co. at 10th and 
Monroe Streets. Mr. McCoy, a graduate of Carnegie Insti- 
tute of Technology, has been engaged in the design and 
development of domestic heating equipment since 1927. 
The Bryant-Schaack Co. has been established at 1011 Pine 
Brook Drive in Clearwater, Florida, by Paul J. Schaack, 
who has been with Bryant Heater since 1934, in Cleveland 
and in Pittsburgh. A graduate in mechanical engineering 
of Rose Polytechnic Institute, he served during the war 
years as assistant to the director of the Plumbing and 
Heating Division of the WPB. 


The Sporlan Valve Co. of St. Louis announces the open- 
ing of new sales offices in Dallas, Texas, and Philadelphia, 
Pennsylvania. The new southwestern division office at 
Dallas will be supervised by P. J. McCarty. T. H. Silary 
will have headquarters in Philadelphia. J. T. Barry has 
been brought back to St. Louis after spending three years 
in the eastern district office at New York City. He is being 
replaced in New York by A. L. Javes, a new man with 
Sporlan, who will cover the New England States. 


L. M. Morley has been elected a vice-president of the 
Minneapolis-Honeywell Regulator 
Co. Mr. Morley, vice-president in 
charge of sales for the Brown 
Instrument Co., a wholly-owned 
Honeywell subsidiary at Philadel- 
phia, will continue to supervise 
sales of the industrial control 
devices made by the Brown division, 
His newest promotion thus makes 
him an officer of the parent com- 
pany as well as its subsidiary. A 
graduate of the University of Penn- 
sylvania, Mr. Morley joined the 
Brown Instrument Company in 1919 
as a salesman. He was made sales manager in 1934 and 
became a vice-president in 1935 when Brown and Minne 
apolis-Honeywell were merged to form the present corpora 
tion. He served in this capacity until his latest promotion. 





L. M. Morley 
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The board of directors of Worthington Pump and Ma- 
chinery Corp. at its January 
meeting, elected S. Riley Williams 
vice-president in charge of foreign 
business. Mr. Williams joined the 
Worthington organization in 1920, 
immediately following his release 
from the United States Army, where 
he served as a first lieutenant in 
World War I. From 1920 until 1941 
he resided in Europe, where he was 
successively managing director of 
the Worthington associated com- 
pany in Spain, of its associated 
company in France, and general 
European manager. In 1941 he returned to the United 
States, and during the recent war served as assistant to 
the vice-president in charge of operations. In May 1945 he 
was appointed director of international business. 





S. R. Williams 








INDUSTRIAL DEGREE-DAYS 
January, 1947 














City 55F Base 45F Base 
Bisbee: TS. ais cass cacatecactands concsiiccecactqcncecicncsase 423 171 
a. Wee Wis. hcccasdectctsacedececsscsnccacieeseesessseaseaeas V77 467 
Cita, Be esivcsseseciscccssenseacesscsssccsscccccnsccdsadescaes 742 434 
Ce. CHI kc ccccictnccecccacsnicccasscecccsasccccereiniies 63858 386 
i WER sci cksiccinnccctnsetscisciesiccasiccioensecccenis 795 486 
DRM, TIE, ki ccnccnicacsdameinssacsastasnsqencaxenineces 616 331 
TRO GM, Tha Wis cetecncccccccssckctetnsccctccccccscsacsccsaces 555 271 
PRIORI, US scinkceccccccccseccncciseseecaccic ccsccincesss 472 212 
I, Fy skcsesits cetdcascckcladss ecasaiatdccircasncnces 582 300 
SE I TR. ccc eee 546 284 











CANADIAN DEGREE-DAYS FOR JANUARY, 1947* 








| January , Cumulative, Sept. 1 to Jan. 31 

City 1947 Normal | 1946-47 Normal 
Calgary; BGs. csc cccsccsccsece 1420 1609 5512 531] 
Charlottetown, P. E. I 1432 1463 4157 4328 
Crescent Valley, B. C. .. 1321 1352 4685 4631 
Edmonton, Alta. ........... 1674 1814 6177 5798 
Fort William, Ont. ........ 1711 1807 5628 5622 
Grand Prairie, Alta. ...... 1823 1841 6597 6000 
Fates, I. Se cccsacctcsescs 1230 1283 3637 3898 
TATU, “Obits. -ccxcenscisceniss 1206 1336 3586 4013 
Medicine Hat, Alta. ........ 1442 1643 5402 5032 
Moncton, N. B. ...ceesceeee 1494 1528 4429 4714 
Montreal, P. Q. .........000 1513 1552 4333 4648 
North Bay, Ont. ........000 1705 1658 5062 5161 
Orewa: Olt csicsscssecsecss 1590 1646 4561 492° 
Penticton, B. ©. ..<scecoses 1224 1184 4115 3810 
Porquis Junction, Ont. .. 1876 2052 5827 6300 
Prince George, B. C. ..... 1&16 1615 5625 5372 
Quebee City, P. Q. ........ 1606 1696 4711 5207 
Regina; Sash, cisicisccessaese 1860 2037 6587 6373 
St. John, N. B. ......scccee 1345 1417 3985 4386 
Saskatoon, Sask. ......0..00. 1860 2027 6681 6276 
Toronto, Ont. ......ceceeeeee 1170 1304 3413 3948 
Vancouver, B.C. cccssseeee 998 893 3401 3061 
Wietorie, BL ©. cccscccccecsss 862 815 2048 2725 
Windsor, Ont. ....cc....c000 1116 1283 3185 3729 
Winnipeg, Man. ............ 1804 2111 6172 6316 





"These data are supplied through the courtesy of the Meteorological Division, 
Air Services Branch, Department of Transport, Canada, with the cooperation 
of N. W. Etter, Heating Engineer, Enamel & Heating Products Limited, 
Sackville, N, B. 


‘—_meee 





HEATING AND VENTILATING, MARCH, 1947 











~teeesees seeeeeeeee"5 








An authoritative study of 
general and design aspects 


PANEL HEATING 


COOLING ANALYSIS 


By B. F. RABER, Chairman of the Department and 
Professor of Mechanical Engineering, University of 
California; and F. W. HUTCHINSON, Professor of 
Mechanical Engineering, Purdue University. 


GW 


An extensive and rigorous presentation of the 
essential background material on panel heating and 
cooling analysis. This authoritative book was pre- 
pared by two pioneering authors after years of 
research both here and abroad. PANEL HEATING 
AND COOLING ANALYSIS covers the general and 
design aspects of the maintenance of comfort con- 
ditions by the use of radiant surfaces. The latter 
portion of the book presents a thorough treatment 
of the theoretical aspects of the subject and fits 
them into a definite design procedure. 


13 COMPREHENSIVE CHAPTERS 


INTRODUCTION 

TYPES OF HEATING PANELS 

ADVANTAGES OF PANEL HEATING AND COOLING 
DISADVANTAGES OF PANEL HEATING AND COOLING 
RADIATION EQUATIONS 

THE COMFORT EQUATION 

THE MEAN RADIANT TEMPERATURE 

EVALUATION OF SHAPE FACTOR: PLANAR SURFACES 
EVALUATION OF SHAPE FACTOR: THE HUMAN BODY 


EVALUATION OF SHAPE FACTOR: APPROXIMATIONS 
AND EXAMPLES 


HEAT-BALANCE EQUATIONS 
SIMPLIFIED HEAT-BALANCE EQUATIONS 
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